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BOTANY OF THE DEATH VALLEY EXPEDITION. 



By Fredekick Vernon Covillb. 



PBEFATORY NOTE. 

In 1886 and subsequent years appropriation was made by Congress 
for a study of tbe geojrrapbic distribution of animals, to be conducted 
by the Division of Ornithology and Mammalogy, United States De- 
partment of Agriculture. In the year 1800 the scope of the work 
was enlarged by act of Congress so as to include the distribution of 
plants as well as animals, and in accordance with this provision the 
writer was temporarily detailed from the Division of Botany as bot- 
anist of the Death Valley Expedition, the first of the biological sur- 
veys under the new act. The work was planned and conducted under 
the direction of Dr. C. Hart Merriam, chief of the Division of Orni- 
thology and Mammalogy. Tlie botanical work undertsiken by the 
writer was to collect and identify the plants of the region traversed by 
the expedition, to collate those data which had reference to the 
range of 8i>eci0S, and to arrange this accumulated material in such 
form that it Wi)ul(l be useful in studying the ^cts and problems of 
geographic distribution. The subject-matter of the report is presented 
under the following heads: 

(1) Itinerary — a record of the writer's location each day after leav- 
ing 8an Bernardino, with a few references to those prominent features 
of tlje route which are of especial botanical interest. 

(2) Princiides of plant distribution — an enumeration of the main 
conditions influencing distribution, and an attempt to reduce these con- 
ditions to their simplest factors. 

(3) Distribution of i)lants in southeastern California — an analysis of 
the flora of that region into its smaller component floras, and a con- 
sideration of their relation to each other and to the floras of adjacent 
l)arts of the country. 

(4) Characteristics and adaptations of the desert flora — a statement 
of the environmental conditions of the Death Valley desert regicm, 
and a discussion of the result.int adax)tivc uiodittcatious of the flora. 
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2 BOTANY OF THE DEATH VALLEY EXPEDITION. 

(5) Catalogue of species — a systematically arranged catalogue of tlie 
plants collected hy tlie expeditiou. For the sake of conveuieiice, the 
sequence of orders in Durand's Index Generuin Phanerogamorum has 
be«n adopted. In the matter of nomenclature, the principles recom- 
mended by the Botanical Club of the American Association for the 
Advancement of Science, at the Rochester meeting of 1892, have been 
followed. In the study of systematic botany from the standpoint of 
geographic distribution, an^item of great importance is the ])laee from 
which came the type specimen of a species. A literatim copy of the 
published statement of locality has been given whenever the work that 
contained it could be examined. 

(6) Catalogue of specimens — a list of the specimens collected by 
the expedition, arranged consecutively by numbers. This catalogue 
is almost indispensable for reference in connection with the catalogue 
of species, since it contains additional data arranged nearly in chrono- 
logical order. 

(7) Bibliography — ^prepared under the writer's direction by Miss 
Josephine A. Clark. This is a list of books to which reference is made 
in the catalogue of species, and which, except those marked by an as- 
terisk, have been actually consulted in the i)reparation of the report. 

Acknowledgments are due to many who have ai<le(l in the preparation 
of this report, materially hastening its completion and adding to its 
value. The members of the expedition have all contributed t-o the suc- 
cess of its botanical work, both by furnishing data and by collecting 
specimens. Among those not directly connected with the botanical 
corps. Dr. C. Hart Merriani, Mr. T. S. Palmer, Mr. Vernon Bailey, and 
Mr. F. W. Koch have rendered important assistance in sui)plying ma- 
terial and information. Certain groups of plants have been submitted 
to various authorities for identification: Delphinium to Dr. B. L. Rob- 
inson; several Cruciferte to the late Dr. Sereno Watson; Astragalus 
to Mr. B. P. Sheldon; a part of Potentillu to Dr. Hans Siegfried; a few 
8i)ecies of Epilohium to Dr. William Trelease; the Umbelliferte to Dr. 
J. N. Rose; a part ofErlogonum to Mr. W. M. Canby ; Salix to Mr. M. S. 
Bebb ; Carex to Prof. L. H. Bailey ; the Gramineae to the late Dr. George 
Vasey ; the Filices to Prof. D. C. Eaton ; the other Pt^ridophyta and the 
Hepatic* to Prof. L. M. Underwood; the Musci to Mr. J. M. Holzinger; 
the Fungi to Miss May Varney and Mr. J. B. Ellis; the Characeie to 
Dr. T. F. Allen; and some of the Algaj to Dr. W. G. Farlow. 

Among the curators or owners of American herbaria to whom thanks 
are due, either for the loau of types or for the critical comi)arison of 
uncertain si)ecimens, are Mrs. Katharine Brandegee, Mr. S. B. Parish, 
Dr. William Trelease, Mr. H. E. Seaton, Dr. N. L. Britton, Mr. J. 
H. Redtield, Mr. W. M. Canby, and Dr. Casimir de Candolle. The 
writer spent two weeks at the Harvard University Herbarium, the rich 
facilities of which, through the kindness of the curator, Dr. B. L. 
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Robinson, were placed at his disposal. To Prof. E. L. Greene, whose 
scholarly and critical knowledge of the flora of western California has 
assisted in settling many difficult questions, are tendered most grate- 
ful thanks. To these and to others upon whose authority identiflcatious 
or statements are published in the report, acknowledgment is made in 
the proi)er places in the text. 

The metric system of linear measurements has been used throughout 
the report, the itinerary excepted. To those not familiar with this 
system, the following table, from "Tables for converting customary 
and metric weights and measures,'' published by the U. S. Coast 
and Geodetic Survey in 1890, will be useful. The measure called a 
line, which has been in common use among botanists, is one-twelfth of 
an inch and therefore nearly equal to 2 millimeters. 



Table for converting English and metric linear measures. 





IncheB to 
millimeters. 

25.4000 


Feet to 
meters. 


Miles to kilo, 
meters. 


Meters to 
inches. 


Meters to 
feet. 


Eilomet«n 
to miles. 


1 = 


0.804801 


1.60935 


39. 3700 


3. 28083 


0.62137 


2 = 


50.8001 


0.609601 


3. 21869 


78. 7400 


6.56167 


1.24274 


3 :rr 


70.2001 


' 0.914402 


4.82804 


118.1100 


9.84250 


1.80411 


4 := 


101.6002 


1.219202 


6.43739 


157. 4800 


13. 12333 


2.48548 


5 == 


127. 0002 


1.524003 


8. 04674 


196. 8500 


16. 40417 


3. 10685 


6 = 


152. 4003 


1.828804 


9.05608 


236.2200 


19. 68500 


3. 72822 


7 ^= 


177. 8003 


2. 133604 


11. 2Q543 


275. 5900 


22.96583 


4. 34959 


o — ^ 


203. 2004 


2 438405 


12. 87478 


814.0600 


26. 24667 


4.97096 


9 s= 


228.6004 


2.743205 


14.48112 


354.3300 


29.52750 


5.59233 



ITINERART. 

In compliance with the instructions of my commission, T proceeded 
from Washington to San Bernardino, California, reporting to Mr. T. S. 
Palmer, acting chief bf the expedition, December 26, 1890, From that 
time until January 3, 1891, I was occupied iii perfecting the botanical 
outfit of the expedition, and in becoming ftimiliar, as far as possible, with 
the characteristic flora of the San Bernardino Valley. In botli these 
matters I was greatly aided by Messrs. S. B. and W. F. Parish and 
Mr. W. G. Wright, well-known naturalists of San Bernardino. Mr. 
Frederick Funston, of Carlyle, Kansas, was commissioned as my assist- 
ant on the expedition. 

On the afternoon of January 3, 1891, 1 left San Bernardino by the road 
to Cajon Pass, camping the first night at Martin's ranch, the second at 
Orowder's ranch, on the south slope of Cajon Pass, and on January 5 
reached the railway station of Victor in the Mohave Desert. At the 
sammit of Cajon Pass, at an altitude of about 4,000 feet, below the 
beginning of the evergreen forests on the mountains, the characteristic 
flora of the San Bernardino Valley abruptly gives way to the weird 
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and equally characteristic flora of the Mohave Desert. The chaparral 
or dense shmb thicket of the south slope is replaced within a mile by 
the open yucca forest of the plateau. From the summit noi-thward and 
eastward the surface of the desert descends with a gentle dip toward 
the valley of the Mohave River. At Hesperia the junii>er8 ceased and 
were replaced by creosote bush {Larrea trident<tta), 

January 6 and 7 we traveled from Victor to Daggett, camping at 
Stoddard Wells. During these days we made our first close acquaint- 
ance with the mountains of the desert, in this region perhaps better 
called hills, for they were only a few hundred feet in height, rocky, 
treeless, with only scattered creosote bushes visible from the plain 
below, and even these wanting on steep sloi)es. The often brilliant 
coloration of the rocks was never obscured, for no moss nor lichens grew 
upon them. 

January 7 to 9 we remained at Daggett, completing our supplies. 
My j)ersonal outfit was made up axfcording to the needs of the exi)edi- 
tion. I wore heavy clothing, for the weather during the winter wa*s 
often cold, putting on over my coat a canvas hunting coat, and often 
in addition an overcoat. My shoes were of a kind in common use, 
but later in the season, when there was mountain climbing to be done, 
it was found necessary to substitute heavy, thick-bottomed miners' 
shoes, their soles and heels thickly set with hobnails. A wide- brimmed 
felt hat, or sombrero, is very serviceable in winter, while for summer 
use a cork helmet or one of the manufactured equivalents, which will 
shade the eyes, is cooler and i>leasanter. An aneroid barometer was 
used for measuring differences in altitude. The apparatus for c<»llo(*t- 
ing and pressing plants consisted of a knife, a pick, a portfolio, and two 
board presses. The knife wa* of the kind used by cotton inspectors in 
the Southern States to slash open the sacking that covers cotton bales. 
The pick was made after a pattern in common use among plant col- 
lectors in the Southwest. It was forged from steel, with a slightly 
curved blade about 5 inches long, 1 inch broad at the extremity, and a 
head about 2 inches long, narrowing to a point. The handle was slender, 
of strong, tough wood, and about 3 feet in length. For digging plants 
in hard clay soil or gravel, or among broken stones, or for ui)rooting 
cactuses and other spiny shrubs, this instrument is thoroughly satis- 
factory. In loam, mud, or sand, the knife is better. The portfolio was 
made of binders' board, covered with canvas, and was usually carried 
tied to the saddle. Ordinary board presses were used, the i)ressure 
applied by straps. The method of keeping field notes rc^solved itself, 
after a few weeks experimenting, into three heads — a catalogue of spe- 
cimens collected, a journal, and a slip system of special not(»s. 

January 10 to 13 we traveled from Daggett to Lone Willow Spring, 

camping near the first summit north of Daggett, near Coi)i)er City 

Spring, and at Granite Well. At Lone Willow Tanks we met another 

_ party of the expedition, which had reached that point from the north. 



ENTRANCE INTO DEATH VALLEY. 6 

Prom January 14 to 15 we were camped at Lone Willow Tanks, ex- 
cursions being made to the summit of Browns Peak and into the Slate 
Range. 

January 19 we broke camp and set out for Death Valley by the old 
borax road. The excessive dryness of the region was evidenced by 
the fact that the pencil marks on a roadside graveboard, which had 
been twelve years exposed to atmospheric effects, still appeared clear 
and fresh, the surface of the wood retaining its natural appearance, 
not changing to the gray color of weathered timber. We passed 
the night in Long Valley, and in the morning continued down the 
caiion, emerging into Death Valley near the south end of its alkali- 
flat. On either side were high mountains and between them the nar- 
row valley, not more than 10 miles wide. In the bottom of the valley 
was the snow-white stretch of salt and alkali, and to the northward^ 
perhaps 50 miles away, mountains, valleys, and salt-flat vanished in 
haze. Creosote bush had been characteristic of all our route until we 
neared the salt-flat; but here, under the influence of clay and alkali, it 
gave way to greasewood,' that in turn to salt grass,* and the last to a 
shrub' related to the pickle-weed. Beyond this there was no vegeta- 
tion whatever. At about the middle of the afternoon, traveling along 
the margin of the salt flat, we came in sight of a large clump of mes- 
quite* bushes, and a little further on we found another clump, where 
we made a dry camp. Near the margin of the salt-covered valley- 
bottcmi, the soil had the ai>pearance of an area closely covered with 
cow-tracks, half obliterated, and with a little fine snow in the hollows. 
Parther out the soil was moist, smooth, and covered by a filmy, gray in- 
crustation. 

The AllcHvol/ea .in this part of the valley grew in bunches, about 
which the soil accumulated so as to form hummocks often 3 feet in 
height and several feet across. In the mesquite clumps, which were 
in less alkaline situations, a similar banking of the soil had occurred. 
Dry sand blown along over the ground had drifted under the bushes, 
forming banks often 10 to 15 feet high, out of which the smaller 
branches of the mesquite projected like briars. 

January 21 we reached Bennett Wells and went into camp, turning 
our stock out to feed on the bunch grass {SporoboliM airoides) that 
grew abundantly in the vicinity. 

January 22 I made a short trip westward from camp to the gravelly 
mesa that sloi>es gently down from the foot of the Panamints, and re- 
turned to camp by a detoiir northward through the mesquites. 

Prom January 22 to 25, excursions were made from Bennett Wells 
to various points in the vicinity, find the three following days were 
occupied by a trip to Purnace Creek. 

1 AlripJex polycarpa, * AUenrolfea occidentalis. 

* Diitichlia tpicaia, ^Froaopia ju liflora. 



6 BOTANY OP THE DEATH VALLEY EXPEDITION. 

From Bennett Wells, retracing: a portion of our route, our party went 
(January 29 and 30) to Saratoga Springs. I remained at this camp until 
February 5, when I went on alone to Resting Springs, where the expe- 
dition camped until February 10. On that day a party set out for the 
Charleston Mountains, Nevada. We camped the first night at Twelve 
Mile Spring, the second night at Winter's ranch In Pahrump Valley. 
On the morning of Fehi-uary 12 we left the latter i>oint for Clark's 
sawmill, situated in the yellow pine timber on the western slope of the 
Charleston Mountains and north of Charleston Peak. At a height 
of only 1,500 feet above Winter's ranch, which is about 2,800 feet above 
sea level, the yuccas^ began to appear. The last that we had seen were 
on the Slate Range west of Ijone Willow Si)ring. At 5,200 feet above 
sea level the first junipers' appeared, in company with a third yucca,' 
and at about 5,500 feet became abundant. At 6,100 feet the nut pine* 
began, and at 7,500 feet the yellow pine,* accompanied a few hundred feet 
higher by the white fir.*^ Owing to the depth of the snow we were 
unable to reach the sjiwmill, but camped about a mile below it at an 
altitude of 8,350 feet. 

On the following day Mr. Palmer and I continued on foot up the 
slope north of the sawmill to the summit of a ridge at an altitude of 
9,000 feet, and then still northward to another ridge of 10,500 feet alti- 
tude. At this point the characteristic tree is the bristle cone pine/ 
which is accompanied by the Rocky Mountain white pine.^ 

February 14 the party returned to Winter's ran(*h, where we re- 
mained for two days, and on the 17th we.returned to Resting Springs. 

The expedition having received no mail for about four weeks past, 
on the 19th of Febmary a i)arty of five crossed the valley of the Amar- 
gosa and went southward a few miles on the road toward Saratoga 
Spnngs. Then turning westward we passed up a shallow arroyo in 
the mesa, and soon emerging from this, traversed the sloping mesa itself 
until we reached the mouth of a canon in the Funeral IVIountains, west 
from Amargosa Borax Works. We journeyed up this canon for sev- 
eral miles, nearly to the summit of the mountains, climbing around one 
precipice, and camped at a small but excellent spring, known as 
Mesquit^. Spring. 

February 21 Mr. Funston and I set out from this point for Pan- 
amint, the nearest post office, reaching that place Febrnary 23, after 
encountering a terrific snowstorm in the Panamint Mountains. From 
the 25th to the 28th we were returning with the mail to Ash Meadows, 
Nevada, by way of Johnson Canon, Benliett Wells, and Furnace 
Creek. 



^ Yucca viacrocarpa and 1'. arboreacena, 
^Juniperus calif ornica niahentU, 
• Yucca haccata, 
*nnu$ monopUylla, 



^ Pinus ponderosa scopulorum, 
^ Jhien concolor, 
^ Pinus ariniaia, 
•PinuiflexilU. 
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Marcli 4 a party consisting of Mr. Bailey, Mr. Nelson, and myself, 
leaving the Ash Meadows camp, set out for thergreat bend of the Col- 
orado River. Our route lay through Pahrump Valley, Mountain Spring 
Pass of the Charleston Mountains, Vegas Ranch, and the Vegas Wash. 
We made the return trip to Ash Meadows, from March 12 to 16, by 
way of Vegas Ranch, Towner's ranch, and the divide northwest of that 
point. 

March 21 we broke camp at Ash Meadows and took the trail to 
Furnace Creeli, reaching there on the following day. On the 24th we 
proceeded to Bennett Wells, and on the 25th to Johnson Caiion, in the 
Panamint Mountains. Here at an altitude of about 5,700 feet we 
located a base cam]), from which excursions were made to various ad- 
jacent ])oints, including: a trip back to Furnace Creek Canon. 

April 11 we broke camp in Johnson Caijon, pac»ked over the sum- 
mit of the mountains to Panamint, and camped at Brewery Spring in 
Surprise Canon, about 2 miles below the town, where we remained four 
days. We then moved camp to Hot Springs in Panamint Valley. 

April 24 the camp at Hot Springs was broken up, one party set- 
ting out for Lone Willow Spring, en route to southern Utah, another to 
Shepherd Canon, on the way to Owens Valley. I took the road to 
Mohave, by way of Searles's, arriving there April 26. 

From this time I was absent from official duty until the evening of 
May 9, when I took the stage from Mohave to Keeler, in Inyo County, 
reaching the latter point after midnight, May 10. On the following day 
Sergt. H. E. Wilkinson, then United States signal officer at Keeler, now 
weather observer at the same i)lace, kindly offered for the work of the 
survey the office facilities of the signal station. For this and much 
other assistance in hearty cooperation with its work, the expedition is 
under great obligations to Sergt. Wilkinson. 

From May 11 to 17 I stayed at Keeler, making collections in that 
vicinity. 

From April 24 to May 17 Mr. Funston, in other parties of the expe- 
dition, went from Hot Springs through Shepherd Caiion, in the Argus 
Mountains, to Maturango Spring, Darwin, Willow Creek Canon, and . 
Keeler. From May 23 to June 15 he was engaged in a trip from the 
point last mentioned through Cottonwood Canon, across Mesquite 
Valley to Grapevine Peak, and back to Keeler by the same rout^e. 

June 18 Mr. Funston and I left Keeler for Willow Creek Canon, 
following the trail over the southern end of the Inyo Range south of 
Cerro Gordon Mountain. The following four days were spent in 
making excursions down a spur of the Panamint Range into Panamint 
Valley and Saline Valley, and on the 23d I returned to Keeler. 

From May 24 to June 10 I remained at Keeler, collecting and deter- 
mining plants in that vicinity, and writing notes. 

June 11 to 13 I made an excursion to Crystal Spring in the Coso 
MomitaiDS, returning by way of Parwin. 
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Jane 19, haviug completed the packing of npeciniens and the 
preparations for the coining journey, aparty c^mii)08e(l of Dr. Merriam, 
Mr. Pahner, and inyself, started from Lone Pine for Fort Tejon.^ We 
camped that night at Walker^s ranch, near Ohincha; on the 20th at a 
point a few miles s<mth of Little Owens Lake; and on the 21st at Cane- 
brake Ranch, on the western sloi^e of Walker Pass. It is here that the 
desert vegetation changes to the chaparral of interior California. 
Several characteristic desert species were found to occur on the west 
slope of Walker Pass, some of them at as low an altitude as 2,800 ieet. 
Among these plants are the following: 

AplopappM interior, Opunlia haniJari*, 

Artemisia tridfntata» Opuntia echinocarpa, 

Atriplex canescena, Prnnue andersonii. 

Efioelia frutescena, Prunua faaciculata. 

Efihadra uevadenaia. Salvia varnoaa. 

Hymenoclea aalaola* Tetradymia apinoaa, 

Lycium anderaonii. Yucca arhoreacens, 
Lycinm cooperi. 

Five species of desert plants did not occur on the west side of the 
pass, Larrea tridentataj Franseria dumosa^ Atriplex confertifolia^ and 
A.polycarpa; but these species belong to the Lower Sonoran, a zone 
not represented in the valley of the South Fork of Kern River. It may 
be considered, therefore, that the whole desert flora, so far as the alti- 
tude of the region i>ermits, has overrun Walker Pass and extends down 
as far as the junction of Canebrake Creek with the South Fork of Kern 
River. 

Continuing on our route, we touched at Kernville and, passing through 
Ilavilah, Walker Basin, Caliente, Tehaehapi Valley, and Tehachapi 
Canon, reached Mohave June 2G. From that point we proceeded across 
the desert by way of Willow Si)ring, Liebre Ranch, and Gorman Station, 
down the Cafiiula de las Uvas to Fort Tejon. Here we camped from 
June 28 to July 10. Excursions were made to various points in the 
adjacent mountains, including one trip to the summit of Frazier 
Mountain. 

July 11 we broke camp at Fort Tejon and went to Tejon Ranch. 
From this point Mr. Palmer and 1, on the following day, rode to the 
summit of one of the higher divides in the southern Sierra Nevjula. 
Near the mouth of the canon through which we passed, the common 
trees are oaks,^ sycamore,'^ and poplars,^ with a few individuals of Cali- 
fornia post cedar.* At about 3,000 feet the gray-leaf i)ine^ begins, 
intermixed with a few Nevada nut pines.^ Next above these come 
the yellow pine' and the white fir^, while at the summit of the di- 



* Quercua lohata and <^. wializeni, ^ Pinna aabiniana. 

^Plantanua racemoaa. • Pinua monophylla, 

^ Populua moniUfera QMd P. trichocarpa, ^ Pinua ponderoaa, 

^Libocedrua decurrens. *Alne9 concolar. 
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vide, about 3,300 feet above Tejon Eanch, the black pine* and the 
great sugar pine* occur. The canon is remarkable for the unusually 
large number of cone-bearing trees which it contains. 

July 13 we left Tejon Eanch and followed the road directly to Bakers- 
field. July 15 I left Bakersfield alone for Visalia, going first into the 
foothills of the Sierra Nevada as far as Poso Station, on the Glenville 
stage line, and then following the creek down to Poso on the Southern 
Pacific Railroad. Thence I traveled along the railroad, arriving at 
Visalia July 17. 

July 18 to 24 I was occupied in collecting plants and in preparing 
for the ascent of the Sierra Nevada. 

July 25 Mr. Palmer, Mr. Bailey, Dr. Fisher, and myself went from 
Visalia to Thi*ee Rivers, and in the afternoon of the following day Mr. 
Bailey and I started for Mineral King. We camped July 26 at Kane 
Flat, July 27 and 28 at Big Tree Canon, July 29 near the sawmill a few 
miles above the latter point, and July 30 at Mineral King. 

We remained at Mineral King five days, then moved camp to a group 
of red firs about halfway to Farewell Gap. Many excursions into 
tlie surrounding mountains were made during our stay at these places. 

August 10 we went on to Lyon Meadow, following the trail through 
Farewell Gap. The last few miles of this journey was outside the Gov- 
ernment reservation, and had been pastured by sheep so closely that all 
the low vegetation was stripped from the ground. We found the same 
conditions throughout the remainder of our journey in the Sierra 
Nevada. Only in the moister i>ortions of the meadows could the horses 
get anything to eat. We continued along the trail by way of Trout 
Meadows to Soda Springs, or Dicks Meadow, on the North Fork of 
Kern River. Here we camped several days. 

On the 17th we proceeded to Whitney Meadows, camping in the edge 
of the forest which skirts its western margin. From this time until 
August 21 we were engaged in field work about Whitney and Big Cot- 
tonwood meadows, 

From the 22d to the 24th of August I was occupied in a trip down 
the eastern slope of the Sierra Nevjuia to Lone Pine and Keeler. 

Mr. Funston, meanwhile, had joined Mr. Nelson's party June 19. 
Their route lay from Lone Pine across the Inyo Mountains into Saline 
Valley, northward to Waucoba Peak, and across the range again to 
Owens Valley. They then ascended the White Mountains and trav- 
ersed them as far as White Mountain Peak. Descending again on 
the west they crossed the head of Owens Valley by way of Benton, 
and went through Mammoth Pass in the Sierra Nevada to the head- 
waters of the San Joaquin and Merced rivers and into Yosemite Valley. 
Traveling southward from that place they crossed the Sierra Nevada 
by way of Kings River Canon and Kearsarge Pass, and reached Lone 
Pine August 22. 

^ Pihus jeffreyi, * Fin us lamberliana. 
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On tlie 25th and 20tli Mr. Bailey and I made an excursion about 10 
miles northward from Whitney Meadows toward Mount Whitney. 

August 28 I left Wliitney Meadows, retracing our previous route, 
reaching Visalia September 1. The botanical field work of the exi)edi- 
tion being now ended, 1 proceeded to San Francisco and from that 
point to Washington. 

PRINCIPLES OF PLAHT DISTRIBUTIOV. 

DEFINITION OF TERMS. 

In a discussion of the principles of plant distribution it is necessary 
that each term technically employed shall have a well-defined and uni- 
form meaning. Among those words which have been used by various 
writers with great looseness, there are four which are of especial im- 
portance to us, range, locality, station, and habitat. One has merely to 
refer to our common botanical textbooks and dictionaries to find the 
lack of clearness in the definitions of these terms, while an attempt to 
use the words as defined impresses one with the necessity of reviewing 
their meaning. 

Of these words the one which has historic precedence is habitat. It 
has been used at various times to express the different meanings 
which are now conveyed by all four words, and from this fact an un- 
fortunate confusion has arisen. Another circumstance that has con- 
tributed to the cloudy understanding of these terms is that a technical 
meaning, not in accord with its popular use, has been ascribed to one 
of them. The word referred to is station. This term is sometimes 
employed to express the kind of place in which a plant occurs; but its 
historic use in the language is to indicate position merely. 

The meanings that should logically be attached to these words are 
a« follows : 

Range — the region over which a type spontaneously grows. 

Locality — the ai)proximate geographic position of an individual speci- 
men. 

Station — ^the spot upon which a specimen has been collected or 
observed. 

Habitat — the character of the place in which a type occurs. 

In these definitions the word type is a general expression for which 
in particular cases variety, species, genus, or the name of any group 
may be substituted. 

To illustrate the use of these terms, let us take as an example the 
species Juncus cooperi and the particular specimens of it collected 
under No. 204 of this expedition (page 237). The data may be tabu- 
lated as follows: 

Ran^ey in the Ijower Sonoran zone, from Vegas Wash, Nevada, west- 
ward in California through the Amargosa Valley, Death Valley, and 
Pauamint Valley, and again at Borrego Springs in the Colorado Desert. 
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Locality, Death Valley, California. 

Station, edge of the salt marsh aboat 400 meters cast of Bennett 
Wells, Death Valley, Ccilifornia. 

Hahitntj densely alkaline moist soil, apparently only that containing 
compounds of boracic acid. 

It is believed that the current signification of most other t^iins tech- 
nically used in connection with the subject of geographic distribution 
is sufficiently specific to make their definition unnecessary, but a few 
other words are explained in the text as occasion requires. 

PROBLEM OF DISTRIBUTION. 

In our present consideration of the distribution of plants we adopt 
the hypotheses — that existing species have developed from similar pre- 
existing ones; that, in general, the successive steps in this develop- 
ment have originated directly from changed environment, and have 
become fixed by natural selection; that usually a species ha** held the 
relation to its parent of a variation connected with it by a series of 
intermediate forms and spreading from a single geographic center, but 
having a distinct range or a different habitat; and that these geo- 
graphic variations have become species by the disappearance of the in- 
termediate forms. These hypotheses have so nearly attained the rank 
of demonstrated propositions that it is considered unnecessary to re- 
peat here the facts and arguments supporting them. The writer is not 
to be understood, however, as necessarily holding that species and even 
generic types have not in some cases originated from their parent 
species without the intervention of a complete series of connecting 
fonns, or that the same variety or even species has never been devel- 
oped from a common parent in two widely separated regions indepen- 
dently. 

The existence of an individual plant in a particular locality rests 
upon two primary requirements — first, that the seed ov other reproduc- 
tive body be transported there; and second, that the local conditions 
permit its growth. 

There are undoubtedly many separated regions — a^s, for example, the 
Mohave Desert and the Sahara Desert — whose environmental conditions 
for plants are practically identical, but whose floras consist mostly of 
totally distinct types, because natural transportation of seeds has been 
impossible. The same may be stated of certain i>ortions of Australia 
as compared with the tropical and subtropical regions of America. A 
long list of similar cases could be made up, tlie two regions in each 
I>air of names being situated in essentially different continental areas. 

An excellent example of the second requirement for the growth of a 
plant, the proper environment, is afforded at Oajon Pass in the San 
Bernardino Mountains. The flora of the Mohave Desert, lying to the 
north and east, is here abruptly substituted, within a distance of 3 to 5 
kilometers, for the flora of the San Bernardino Valley. There is abundant 
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means for mutual transi>ortatioii of seeds, by the agency both of wind 
and of animals; but the mingling of the two floras under the present 
cJimatic conditions is impossible, for neither can the sj^eeies adapted to 
the moisture-laden air of the valley exist in the exceedingly arid atmos- 
phere of the desert, nor can the desert plants compete with those of the 
valley under conditions favorable to the latter. 

CONDITIONS THAT AFFECT DISTRIHUTION. 

The continued existence of a species recjuires : first, that its individ- 
uals grow; and secondly, that they reproduce. That a species may 
spread requires, in the third place, that its reproductive bodies be dis- 
seminatcMl. Under these three heads — growth, reproduction, dissemina- 
tion — may be grouped all the causes that affect distribution; but since 
some of these causes would necessarily be duplicated under each head, 
they will not be so classified, but will be treated in one group. 

Plant growth depends upon the factors of heat, light, water, food, 
air, and mechanique. These factors usually do m)t 4)ccur in nature in 
what may be called a pure state, but variously compounded into in- 
fluencing conditions, such as clinuite and soil. We will attempt later 
to take up a few of these compound conditions one by one and reduce 
them to the elemental conditions enumerated above. First, a short 
examination of each simple condition will be made. 

The efllect of he^it ujion }>lants varies greatly with different speckles, 
different organs, and different stages of growth. The general imi)ortaiit 
fact is, that for each function of the plant a particular temperature is 
most favorable, a higher or lower one less favorable, and a still higher 
or lower one fatal to the performance of that function. Thus each 
species has, during its period of growth, temperatures known in plant 
physiology as minimum, optimum, and maximum. Below the minimum 
and above the maximum, growth ceases; while from these points to 
the oi)timum, growth increases, and at the latter temperature is greatest. 
The principal eftect of proper temperature is evaporation of moisture 
from the surface of the plant, which assists in the circulation of the 
juices and, by some method not yet understood, in the activity of the 
protoplasm. A minimum, or lower, temperature lessens evaporation, 
thereby causing stagnation of circulation and diminution of food sup- 
ply, and either renders the protoplasm inactive or kills it. A tem- 
perature above the maximum is likely to so increase evaporation that 
the supply of moisture from the roots is not enough to meet the defi- 
ciency, and the tissues become dry and dead, while the protoplasm often 
is kille<l. Besides the period of growth, all perennial plants have a 
l>eriod of rest, the principal external condition of which in extra- 
tn)pical regions is a temperature below the minimum for the species. 
During this period a plant is least susceptible to bad effects from low 
temperatures, and indeed requires such temperatures to insuie its per- 
fect health. 
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Heat occurs, so far as its relation to plants is concerned, under two 
important phases — air heat and soil heat. The temperature of the soil, 
although in general conforming to that of the air above it, neverthe- 
less always presents variations that have a marked eflfect in determin- 
ing the habitat of plants. The effect of soil temperature is esi>ecially 
conspicuous in the growth of cultivated vegetation. 

The influence of light upon plant growth is as fundamental as that 
of heat.- It enables the plant to carry on certain chemical operations 
necessary to its life. Little attention need be paid to it, however, 
in considering geographic distribution, as it is a scarcely variable 
factor. Light is always present during the day in nearly constant 
amount, and even when somewhat variable is so intimately associat'Cd 
with coexisting variations in heat that the exact effects of each arc 
difficult to distinguish. The most important local variations in amount 
of light are those due to the shade of trees and other plants and to 
cloudiness. 

Water might, perhaps, in a strict physiological classification, better 
be included under the head of food. Only a comparatively small 
amount, however, is utilized by the plant as food proper, the remain- 
der being devoted to mechanical purposes. It has seemed better, 
therefore, to treat the subject independently. Water acts as a medium 
for the absorption of food materials by the roots of a plant, serves as a 
vehicle for the transfer of juices, and by keeping the tissues moistened 
and dist'Cnded makes i)OSsible the performance of other vital functions. 
It is with soil moisture that a plant has principally to deal, but the 
amount of moisture in the air has an important influence uiK)n the plant, 
a greater degree of humidity tending to reduce transpiration. 

The food of plants needs no discussion here, except the bare state- 
ment that certain quantities and certain kihds of food are necessaries of 
plant existence. The word food is here used as a general term for raw 
food- materials ready for absorption by the roots of the plant. 

Like water, air strictly should be included among the food materials 
of plants, for from the carbon dioxid which it carries is obtained the 
carbon which goes to make up the elaborated food of plants, while its 
oxygen is consumed in plant respiration. Yet air does not act the part 
of a nutritive material merely, and in general it is such an important 
item in plant life tlijit it is best treated separately. One conspicuous 
relation which air holds to vegetable life, is that of a medium through 
which heat is transmitted to the plant and moisture evaporated from 
it. In addition, most plants demand that, to properly carry out their 
functions, their roots have access to a certain amount of air in the soil. 
So universal a substance is air, however, and so nearly constant its 
composition, that its variations play but little part in governing the 
distribution of plnnts. 

Under the head v/i* mechanique are included a variety of physical or 
mechanical necessaries of plant life. For instance, a plant might have 



14 BOTANY OF THE DEATH VALLEY EXPEDITION. 

access to the coiulitions of heat, light, moisture, food, and air, and yet, 
from hick of a phiee in which to stand, be unable to grow. The ab- 
stract condition that we may call iK)sition is included, therefore, under 
mechanique a« one of the necessaries of life in the plant. Further- 
more, it has been ascertained by com])aratively recent experiments 
that the minute mechanical structure of the soil has a great effect upon 
the aceomx)anying vegetation ; that, for example, a sandy soil w^ill sup- 
port a plant which, in a clayey soil containing precisely the same food- 
materials and moisture and exposed to the same conditions of heat, 
light, and air, would perish. This purely mei*hanical influence of the 
soil has been found to have a marked effect in varying the vital 
energy of plants, and therefore hi deciding which species shall fail, in 
certain places, to come to reproductive maturity. The fact that a wide 
variation exists in the mechanical structure of soils, therefore, renders 
the condition that is here named mechanique a very important con- 
sideration in plant distribution. Other examples of conditions that fall 
under this head may be cited, such as heavy winds and the eating of 
vegetation by animals. 

Having now named what are here considered the ultimate conditions 
under which plants are developed and niodilied, it remains to enum- 
erate and analyze some of the ordinary conditions which, as stated 
above, may be treated as compounds of these simple factors. 

A glance at a phytogc()grai)hic map of the earth — such, for example, 
as that published in Bt^rghaus's Physikalischer Atlas — indicates that 
differences in latitude are of primary importance in the geographic 
distribution of plants. The floral regions there published conform 
in general with latitudinal lines, and the influence of this variation'in 
latitude is due, of course, prei'Mninently to differences of temperature 
expressed in the seasons. 

It should be pointed out here that the mean annual temperature of 
a place is not necessarily a close index of the thermal relation of that 
place to its flora; that is, two points having the same mean tempera- 
ture may support quite difterent floras, from the fact that one of them 
has a very warm summer and a very cold winter, while the other has a 
much more equable temperatui^. Variations in Ihe temperature of the 
hibernation period, especially in regions whose winter heat is rarely 
above 32o F., has little eftect upon the vegetation. The mean tem- 
perature for the season of growth is therefore a nearer approximation 
than the mean annual temperature. It often happens, furthermore, that 
of two places showing the same mean summer temperature, the one has 
this season prolonged a month or two more than the other. Tliis extra 
time, which is not expressed in the mean summer temperature, may 
permit the presence of many species of plants which in a shorter season 
would fail to mature and would soon become locally extinct. It has 
been jiroposed, therefore, to measure the potential growth of a season by 
summing up the daily temperatures. The resultant sum has been called 
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the amouut of beat, and lias usually been computed by adding together 
the excesses of each day's meau over 32^ F. for all the days of the 
season. There is still another element of heat which this method 
does not take cognizance of, namely, midsummer extremes. Two regions 
may have the 8an\e annual mean, summer mean, and summer amount 
of heat, yet the customary occasional occurrenceof frosts in one of them 
may cause the absence of many species which occur in the other. No 
one of these four measures of heiit — mean annual temperature, mean 
summer^ temperature, amount of summer heat, and degree of sum- 
mer extremes of temperature — expresses precisely the thermal sum of 
a region as related to its plant life; yet any one of them is a general 
guide to this sum, and an intelligent consideration of all four gives the 
nearest approximation at present attainable. 

The effect of altitude is mainly reducible to that of the accompany- 
ing temperatures. It has not been demonstrated that varitation in the 
I)ressure of the air has any appreciable effect upon plants. An increase 
in soil moisture, however, usually accomi>anies in arid regions any 
considerable increase in altitude. It results not directly from the 
greater altitude, but from the precipitation caused by the generally 
lower temperature. In a humid climate this relation does not appear 
to hold. 

The intervention of oceanic bodies of water between continental 
areas is of very great importance in limiting the spread of the accom- 
panying floras. Not merely species, but generic types, are commonly 
confined by this agency within a single contineutiil area. The cause 
may be reduced to unfavorable conditions of mechanique — the impos- 
sibility of the transportation of seed. 

Proximity to large bodies of water, such as seas, lakes, and large 
rivers, is often the cause of a northward extension of a more southern 
flora, and is explained principally by the more uniform spring and fall 
temperatures. 

Slope exi)osure is a condition whose effects are felt wherever the sur- 
face of the ground has a steep slope. The south side of a mountain 
the inclination of which is 20° from the horizontal, receives the sun's 
rays much more directly than does either a level plateau or a north 
slope, and therefore has a higher temperature. An illustration of this 
effect is furnished by the desert mountains, in which the lower limit of 
trees on a north slope is often a thousand feet lower than on a south 
slope; and if a ravine with sloping sides occurs on the eastern expo- 
sure of the mountain at the altitude of about this line, its south side, 
sloping north, will be covered with trees, while the north side, sloping 
south, will be naked. 

Differences in variation due to changes in soil are more conspicuous 
to the average observer than those due to any other cause. No item 



' Tlie term summer is here nsetl for the entire yearly period of growth and repro- 
dnction. 
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of a plant's environment combines a greater number of primary in- 
Haencing conditions than this, and none within the limits of a plant 
zone appears to have a more direct inflaence upon x)lant life. An 
imi)ortant part of the raw food-material of a plant must be absorbed 
from the soil, the amount contained therein varying with that in the 
rock from which the soil was formed and with that afterward infil- 
trated from other sources. A sufficient, yet not too great, supply of 
water must be furnished the plant, and in the ccmtrol of this supply 
the soil almost solely is concerned. This phase of the influence of soil 
has been made the subject of a detailed study, under the auspices of 
the Department of Agriculture, by Mr. Milton Whitney,* and the re- 
sults obtained by him find expression quite as fully in natural vegeta- 
tion as in cultivated plants. Two secondary influences are dependent 
upon the amount of water in the soil, namely, the temperature of the 
soil and the amount of contained air. The lack of a sufficient amount 
of soil air prevents the proper aeration of the roots and injures or kills 
the plant. 

To sum up, the six ultimate factors in the distribution of vegetation 
are heat, light, water, food, air, and mechaiiique. These faetors are 
variously combined in actual fact into such conditions, among others, 
as geographic isolation, latitude, altitude, rainfall, soil, fires, proximity 
to large bodies of waterj slope exposure, and presence of forests. 

The external conditions of plant life, which have been briefly dis- 
cussed above, constitute one of the two groups of forces which have 
combined to bring about the ])resent distribution of plants. This first 
group of forces is the environment, the second is the plants themselves 
with all their vital energies. The different species possess certain 
structural and physiological characteristics, such as mechanisms for 
the transportation of seeds and ability to withstand freezing, all of 
which occur in endless variety. The consideration of this second set 
of forces makes up a large part of textbooks on physiological and 
structural botany, and no analysis of them need be given here. 

COMPAEATIVE VALUES OF PLANTS IN DETERMINING FLORAL ZONES. 

The term zonal plant as used in this report, designates a species or 
variety which is of value in determining floral zones. Xot all plants 
are serviceable for this purpose, as a considerable amount of field work 
has clearly demonstrated. Upon the Death Valley Expedition it wiis 
found impracticable, after a short experience, to record each day in the 
field a series of observations including all the altitudes of all the species 
seen, and at the same time to collect specimens of each new or doubtful 
plant. It was found to be the best method of procedure in a new area 
to esttablish the zones by means of a comparatively small number of the 



' Some Physical Properties of Soils in tbeir Relation to Moistnvc and Crop Distri- 
bntiou. Hy Milton Whitney. U. S. Department of Agricultnre, Weather Bureau, 
Bulletin No, 4. 1892. 
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best zonal plants, and afterwards to arrange the other less important 
ones in their proper places in the schedule. 

The first of the two characteristics of a good zonal plant is that it 
shall have a definite termination at the borders of a zone, or at lines sub- 
stantially parallel thereto but closer together. For example, Larrea 
tridentata occurs throughout all except the highest altitudes of the 
Lower Sonoran zone, while Grayia spinosa occupies only a compara- 
tively narrow but well-defined strip, or belt, in the upper portion of this 
zone. The latter species, although confined within closer limits, is 
nevertheless an important zonal plant, for it indicates, if not the limits 
of the zone, certain definite points within them. The area actually oc- 
cupied by this plant may be called the Grayia belt. 

Secondly, the belt of a zonal plant should be continuous. It frequently 
happens that an area may be perfectly adapted to the support of a 
certain species but that other plants of more robust growth have 
crowded it out. When such a condition of affairs exists over large 
areas, the zonal relations of the species may be obscured and the plant 
be of little value in this respect. Furthermore, a zonal plant should be 
able to grow on as great a variety of soils as possible, for one portion 
of a zone is likely to differ in this respect from another. It is a matter 
of common experience that the vegetation of a sandy soil is strikingly 
different from that of an adjacent clayey soil. 

If the plants of any region be tested by these two principles, most 
of the nonvaluable species may be eliminated. 

Aquatic plants in most cases possess neither of the characteristics 
described above. Their place of growth, iu streams or other bodies of 
water, necessarily confines them to small portions of a region's surface; 
while a far more important fact — that the coutroling element in their 
distribution is the temperature of water, not the temperature of air — 
renders possible their growth at almost any altitude or any latitude. 
It is worthy of remark that the distribution of aquatic plants may be 
expected to accord approximately with that of fishes, in a manner an- 
alogous to the known general ac^cordance of the distribution of terres- 
trial plants with that of terrestrial animals; for one factor of the high- 
est importance, temperature of air, is common to the two groups of 
terrestrial organisms, while the temperature of water is the main con- 
trolling influence with the two aquatic groups. It was found to be true 
that not only the aquatic species but also the marsh plants of the des- 
ert are almost without exception tlu)se of similar habitat in other less 
arid regions. In vertical distribution, too, a similar lack of confinement 
within floral boundaries is constantly observed. On the banks of moun- 
tain streams occur many species not confined to one zone, but extend- 
ing over two or three. 

The group of plants shown by experience to be most reliable as zonal 
guides is composed of the tre^^s and shrubs. A little thought directed 
to the conditions which contribute to the growth of such plants explains 
13095—^0. 1 2 
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this fact. Shrubs and trees, being commonly larger than herbaceous 
plants, reach higher into the air and penetrate more deeply into the 
soil, thereby subjecting themselves to a wider range of conditions than 
do these smaller plants. They also, by continuing throughout the year 
exposed to successive, varying seasonal conditions, complete the full 
round of their x>ossibilities in environment. They therefore stand as 
the most complete summation that can be attained of the natural light, 
heat, moisture, food, air, and mechanique of any area; in other words, 
a sure index of the natural agricultural capacity of the soil upon which 
they grow. From a utilitarian x>oint of view, too much stress can 
scarcely be laid upon this fact. It has been the practice of agricultur- 
ists to gauge the capacity of soils, in regions new to the plow, by ob- 
servations on rainfall, temperature, cloudiness, chemical composition of 
the soil, drainage, and many other phenomena, or by the even more 
laborious process of experimenting on every farm with each kind of 
cultivated product; ignoring the fact that this determination can be 
greatly hastened, cheapened, and authenticated by correlating the 
natural vegetation, especially that made up of the trees and shrubs, 
with that of other regions whose agricultural capacities are known. 

Perennials stand next in value to woody plants and are constantly 
used in zonal classification. They differ from the last group in their 
usually smaller size, and especially in the death, each autumn, of that 
portion of the plant above ground. This fact removes from the ex- 
periences of perennial plants the ^aerial conditions of the winter 
months, and to this extent they fail to represent the total of their pos- 
sible environment. The effect of winter climatic conditions upon the 
life of a plant is really of slight importance in companson with that of 
the conditions active during the^ period of growth and reproduction, 
yet the effect of the former is often clearly apparent. 

Least reliable of the three vegetative groups of plants are annuals, 
for they represent the conditions of but a single season of growth. 
The importance of this fact is clear when the wide variation in condi- 
tions from year to year is considered. A season of unusual cold, or 
great drought, or extraordinary rainfall viay completely change the 
asi^ect of the annual vegetation of any district, and those plants which 
one year indicate its character may entirely fail to do so in the year 
following. It is found furthermore that the vertical range of these 
plants is very uncertain. If, for example, a small annual, the length of 
whose life is but two months, is accustomed to grow upon hot sandy 
soil, it is very likely to find during an unusually warm summer coi^- 
genial spots at altitudes far above its ordinary range, in which it can 
grow and bear seed abundantly. This could not happen to a perennial 
or a shrub, for before such a plant reached the maturity necessary for 
reproduction, adverse conditions wouhl destroy its life. 

For the reasons given above, therefore, trees and shrubs must form 
the basis of zonal work. That they are of such importance is the more 
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fortunate because they form the most conspicuous vegetative features 
of the landscape. Over certain large areas of the United States, on the 
'Other hand, such as prairies and certain sorts of arid lands, none but 
herbaceous vegetation exists, and in such cases ^we must have recourse 
to perennials. It is not to be inferred, however, that annuals are en- 
tirely erratic in their distribution. On the contrary, most of the species 
are found to fall conformably into some one of the primary floras, though 
often overstepping the true zonal limits. 

DISTRXBUnOV OF PLASTS DT SOUTHEASTERN CALIFOBVIA. 

CLASSIFICATION OP PLORAS. 

A full discussion of the characteristics and limits of the life zones in 
the region examined by the expedition is given by Dr. O. Hart Mer- 
riam in the general report. The object of the present outline is to 
present a few of the more strictly botanical aspects of distribution in 
this region, in order to render intelligible the zonal references employed 
in other parts of the report. 

So far as plant life is concerned, the most important topographic fea- 
ture of California, and in fact of the whole region of North America west 
of the Eocky Mountains, is the great Cordilleran system of mountains. 
This, composed of the Cascade Mountains, Sierra Nevada, San Bernar- 
dino Mountains, and San Jacinto Mountains, with their connecting 
ridges, extends as the backbone of the western country from British Co- 
lumbia to Lower California. From the Pacific Ocean, blowing eastward, 
.come winds which, under the proper conditions, would bring rain and 
fertility to all the region west of the Eocky Mountains; but the cold 
summits of the Cordilleras precipitate all the water that is brought to 
them by the west winds, so that none is left for the ultramontane 
basin. The interior of the State of California is occupied by an im- 
mense valley, made up of the valleys of the Sacramento and San 
Joaquin rivers, and bounded on the west, except at the bay of San 
Francisco, by a smaller mountain system, the Coast Eange, separating 
the valley from the true coastal lowlands. At the southern end of this 
great interior valley the Coast Eange sweeps eastward to meet the 
Sierra Nevada. 

We have, therefore, as the most important physical characteristic 
of our region, a series of parallel lowlands separated by intervening 
highlands. The essential climatic feature of these lowlands is their 
successive increase in aridity from west to east. 

To the effect of various degrees of aridity upon the flora of California 
must be added another set of influences dependent, not primarily upon 
any striking topographic feature of the State, but upon variations in 
latitude. The cold of northern California is in marked contrast with 
the mild climate of the southern part of the State. On the basis of 
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this feet. Sliriibs and trees, being commonly larger than berbaceooB 
plants, reaeb higher into the air and penetrate more deeply into the 
soil, thereby snbjecting themselves to a wider range of conditionB than 
do these smaller plants. They also, by continuing throughout the year 
exposed to successive, varying seasonal conditions, complete the foil 
round of their possibilities in environment. They therefore stand as 
the most complete sommation that can be attained of the natural light, 
heat, moisture, food, air, and mechanique of any area; in other words, 
a sure index of the natural agricultural capacity of the soil upon which 
they grow. From a utilitarian iraint of view, too moch stress can 
scarcely be laid upon this fact. It has been the practice of agricnltur- 
ista to gauge the capacity of soils, in regions new to the plow, by ob- 
servations on rainfall, temperature, cloudiness, chemical composition of 
the soil, drainage, and many other phenomena, or by the even more 
laborious process of experimenting on every farm with each kind of 
cultivated product; ignoring the fact that this determination can be 
greatly hastened, cheapened, and authenticated by correlating the 
natural vegetation, especially that made up of the trees and shrubs, 
with that of other regions whose agricultural capacities are known. 

Perennials stand next in value to woody plants and are constantly 
used in zonal classification. They differ from the last gronp in their 
usually smaller size, and especially in the death, each autumn, of that 
portion of tlie plant above ground. This fact removes tram the ex- 
periences of jierennial plants the -aerial conditions of the winter 
months, and to this extent they fail to represent the total of their pos- 
sible environment. The effect of winter climatic conditions upon the 
life of a plant is really of slight importance in comparison with that of 
the conditions active during the period of growth and reproductioiif 
yet the effect of the former is often clearly apparent. 

Least reliable of the three vegetative groups of plants are annuals^ 
for they represent the conditions of but a single season of growtii. * 
The importance of this fact is clear when the v» iili' vmialii 
tions from year to year is considered. A seamm of iiiuisiial c 
great drought, or extraordinary rainfall may (;(iDi])U:tely change t 
asi>ect of the annual vegetation of any district, and those plants "b 
one year indicate its cliaracter may entirely fail to do so in t 
following. It is found furthermore that the veitieal range of t 
plants is very uncertain. If, for example, a small annual, the lengf 
whose life is but two months, is accustomed to grow upon hota 
soil, it is very likely to find during an unusualiy warm s 
genial spots at altitudes far above its ordinary liinjie, in whidk | 
grow and bear seed abundantly. This could not happen to » p 
or a slu:ub, for before such a plant reached the maturity necai 
reproduction, adverse conditions would destroy its life. 

For the reasons given above, therefore, trees and shmb^;, 
the basis of zonal work. That they are of snob importfl 
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fortnnate becanse they form the moBt eonepicuoas vegetative features 
of the laudscape. Over certain large ai^as of the United States, on the 
-other baud, such as prairies aad certain sorts of arid lands, none but 
herbaceous vegetation exists, and in such cases we must have recourse 
to perennials. It is not to be inferred, however, that annuals are en- 
tirely erratic in their distribution. On tbe contrary, most of the species 
are found to fall conformably into some one of the primary floras, though 
often overstepping the true zonal limits. 

DISTBIBimOH o; TLASJ8 IN BOUTHEASTEBK CAUTOBinA. 

CLASSIFICATION OF FLORAS. 

A. full discussion of the characteristics and limits of the life zones in 
the region examined by the expedition is given by Dr. C, Hart Mer- 
riam in the general report. The object of the present outline is to 
present a few of the more strictly botanical aspects of distribution in 
this region, in order to render intelligible the zonal references employed 
in other parts of tbe reimrt. 

So far as plant life is concerned, the most important topographic fea- 
ture of California, and in fact of the whole region of North America west 
of the Itocky Mountains, is the great Cordilleran system of mountains. 
This, composed of the Cascade Mountains, Sierra Nevada, San Bernar- , 
dino Mountains, and San Jacinto Mountains, with their connecting 
ridges, extends as the backbone of the western country from British Co- 
lumbia to Lower California. From the Pacific Ocean, blowing eastward, 
come winds which, under the proper conditions, would bring rain and 
fertility to all the region west of tbe Bocky Mountains; but the cold 
summits of the Cordilleras precipitate all the water that is bron^t to 
them by the west winds, so that none is left for the Dltnunontute 
basin. The interior of the State of California is oocapied by mi isi- 
H iiieuse Viilley, nwde up of tlic valleys of tlm S;ii'i';iiiieiifo ami Ss" 

H .loiiquiu rivers, ;iimI I Jii!r,l ua tll*"^P.sl, ■ vfvpt at the bay 'if-"**" 
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temperature California is divided into belts extending tbeoretieally east 
and west, but in reality bent nortliw4u*d or southward in deep folds by 
variations in the altitude of different sections of the State. 

The flora of California may be likened to a checker-board, the lines 
between the squares representing isohygrometric and isothermal lines, 
the former running north and south, the latter following the course of 
the mountain ranges. The separate blocks, as they actually exist in na- 
ture, do not present the form of squares, but are quite misshapen and 
distorted. The chaparral belt, for example, which represents one of 
these blocks, lies along the western slope of the Sierra Nevada in a 
narrow strip extending from north to south quite throughout the 
region examined by the expedition. It is not the object of this part of 
the report to give the exact geographic and topographic limits of these 
blocks, but to state their relative position and to name their principal 
characteristic plants. 

We shall consider first the region east of the Cordilleran system 
commonly known as the desert In every portion of it containing 
mountains of high altitude, there is a prominent feature of the vegeta- 
tion which marks a well-defined and almost complet-e change in the 
flora. Tliis feature is the lower limit of timber. On all the higher 
ranges there exists a covering of coniferous forest extending down to 
the altitude of about 1,800 meters. Between the Sierra Nevada and 
the great bend of the Colorado the timber-crested mountains that came 
under ray personal observation were the Inyo, Coso, Argus, Panamint, 
Grapevine, Charleston, and Desert ranges. The timbered area of these 
mountains, compared with the total area of the region in which they 
lie, or even with the whole surface of the mountains themselves, is very 
small. To this great treeless area we shall now turn our attention. 

This part of the whole region is not separated by geographic lines 
into smaller divisions, characterized by different degrees of moisture 
or heat; but the temperature of its various portions, and therefore the 
humidity as well, changes with the altitude. Of two points with dif- 
ferent altitudes, the higher has a lower temperature and greater hu- 
midity than the other. It is in conformity with these relations .that 
the vegetation of the treeless desert area varies. A particular species 
usually grows between two rather evenly defined limits of altitude. 
If these limits fall upon the same mountain side, the area there covered 
by the species is narrow; if a broad plain stretches out at an altitude 
intermediate between the same limits, the plant grows over the whole 
area. The customary belt of any species, therefore, can be obtained 
by passing two imaginary parallel planes across the face of the country, 
• cutting its surface at the limiting altitudes of the species. All that 
portion of the surface lying between the cutting lines constitutes the 
customary belt of the species in question; that is, the area over which 
the plant may be expected to grow. 
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The most widely and generally diffused shrub of the desert is the 
creosote bush, Larrea tridentata. It occurs from the bottom of Death 
Valley, at an altitude below sea-level, to about 1,500 meters on the 
mountains, at most points falling short of the lower limit of timber. 
A shrub almost as widely distributed, and with practically the same 
altitudinal limits, is Franseria dumosa. The upi)er limit of the belt of 
these two shrubs is only a little below the lower limit of timber, and 
has therefore been adopted as a convenient unit in the geographic 
botany of the region. The area outlined by these species has been 
correlated by Dr. Merriam with similar areas in adjacent regions, and 
the name Lower Sonoran applied to the zone thus constituted. In other 
words, the Lower Sonoran zone, which is a broad transcontinental belt, 
coincides in the desert region of southern California approximately with 
the distribution of Larrea tridentata and Franseria dumosa. 

In the remarks that follow concerning this zone, reference is made 
solely to that section of it which lies in ultramontane California and in 
adjacent Kevada, Utah, and Arizona^ that is, within the limits of the 
desert. 

The varying physical features of the region make it necessary to 
note the different plant habitats which the Lower Sonoran zone affords. 
The wide mesas, which constitute the gentler valley slopes and the 
greater portion of the broad desert basins, make up Ihe principal area 
of the region. The soil of the mesas is composed of gravel, or even 
bowlders in the more inclined parts, while in portions more nearly hori- 
zontal and more remote from the mountains it is of a fine and even 
quality. In various sections it is prevailingly calcareous, argillaceous, 
or siliceous, according to the nature of the rocks from which it was de- 
rived. The vegetation of the mesas is affected neither by the sheltering 
influence of rocks nor by springs or other immediate sources of water, 
but is exposed to characteristic desert conditions. Constituting, there- 
fore, the greater part of the whole flora geographically, and being fairly 
typical of the region, it requires the first consideration. 

Among the shrubs of the mesa, Larrea tridentata and Fra/nseria 
dumosa are, as already stated, the commonest; but at various points 
some one or more of several other species named in the following list 
are often abundant: 

Acamptopappus sphcBrocephalns, JTymenoclea saUoJn, 

AmphiachyrUfremontii, Krameria parvifolia. 

Aster mohavensis. Zycium andersonii, 

Atriplex confertifoUa. Opuntia basilarit, 

Atr%ple£ hymenelyira. Opuntia echinocarpa 

Behhia juncea aspera. Salazaria mexicana. 

Cassia armata. Tetradymia cqmosa, 

Cereus engelmanni. Yucca arhoresoens, 

Echinoca^tus polijrephalut, Tuooa maorocarpa* 
Ephedra caltfarnica. 
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Some of these species, as Acamptopappus spJtcerocepJialuSj Aster 
mohavensis^ and Yucca arborescens, are coiiflued to the upper altitudes 
of the zone; while others snche^Franseria dumosa^ Hymenoclea salsoUij 
Larrea tridentata^ and Lycium andsrsonii are common nearly throughout 
it. Atriplex hymenelytra grows only on gravelly mesas in couspicuously 
alkaline soil. Cassia armata grows preferably in sandy, dry washes. 

The common perennials of the mesas are Cladothrix obUmgifoliaj 
Euphorbia polycarpa^ Lepidium fremonUi, and Mirabilis lamSy while 
the most abundant of the large number of annuals are Atrichoseris pla- 
typhylUij Ohorizanihe rigida, Oleomella obtu^ifolia^ Encelia eriocephalay 
Eschscholtzia minutiflora^ Gilia floccosa^ Leptosyne bigeloviiy Plantago 
patagonica gnaphaloides, and Sisymbrium canescens. 

Ascending from the mesa into the canons and up broken rocky slopes 
of the mountain ranges, one encounters certain plants that are confined 
to these habitats. Among shrubs of this character may be designated 
Aplapappus cuneatus^Bigelovia teretifolia^ Coleosanthus atractyloideSj and 
Hofmeisteria pluriseta; among perennials, Arenaria m^wradenia^ Eu- 
cnide urensj and Nicotiana triganophylla; and among annuals, Macrocdlyx 
micranthus, Parietaria debiliSj and Pterostegia drymarioides. The plants 
that occupy the bottoms of canons, growing upon the gravelly or sandy 
washes which they contain, are, in the absence of running streams^ 
the species of similar situations in the open desert; but the plants enu- 
merated above are those which grow in the shade of rocks or in their 
crevices. Such plants are called rupestrine. Their habitat furnishes 
them peculiar advantageous conditions, ccTnsisting of increased moisture, 
more uniform soil temperature, and apparently certain qualities of soil 
mechanique not yet explainable. Eupestine plants present in their 
environment and characteristics some of the phenomena of moist-soil 
vegetation and constitute in a measure a group intermediate in these 
respects between xerophilous and paludose plants. 

In the bottoms of many closed valleys there exist areas over which, 
after a heavy rainfall, standing water accumulates. In the smaller 
valleys, from which the water is soon evaporated, the resultant soil 
formation is a level expanse of very hard clay, which in mostcasQ3 doe^s 
not crack when dry and which is often strongly alkaline, not suffi- 
ciently so, however, to present an efflorescence. Such an area is com- 
monly known as a dry lake. If the valley is large and adjacent to high 
mountains, the water which collects in it may be sufficient to keep the 
valley-bottom moist throughout the year. In these instances the sur- 
face of the soil, when not covered with water, is incrusted with salt or 
some alkaline deposit. Such an area is commonly called a marsh or 
flat, with some word like salt, soda, or alkali prefixed to indicate the 
popular notion of the nature of the deposit. 

A dry lake contains no vegetation except at its margin. Here is 
found a growth of shrubs consisting commonly of Atriplex polycarpay 
and often of A. con/erti/olia and Suwda suffrutescens in addition. 
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The snrface of an alkaline marsh is likewise devoid of vegetation, but 
its margin supports in many cases a luxuriant growth. A section at 
Bennett Wells, Death Valley, from the salt-marsh to the mesa illustrates 
the flora of such an area. 

First there occurs a strip, a few meters broad, of Allenrolfe^i ocoi- 
dentalis ; next, a similar strip of Juncua cooperi; and third, a belt 
of Sporobolus airoides and Pluehea sericea about 300 meters broad. 
Across the second and third belts Distichlis spicata occurs sparingly, 
mixed with the other plants. Over all three areas the thin alkaline crust 
on the soil is continuous or nearly so, and there is no loose sand. The 
fourth belt consists of Prosopis juliflora and* Atriplex canescens, inter- 
mixed in some cases with Sttceda suffrutescens. Sand has drifted into 
clumps of these plants, so that the ground consists of a succession of 
dry hummocks, the hollows between them showing either a slight alka- 
line efflorescence or in some cases an incrustation. At one x>oint this 
belt is about 750 meters broad. The next belt is made up principally 
of Atriplex polycarpa^ with a few scattered specimens of Larrea triden- 
tata. The soil is a mixture of gravel and clay, with some visible trace 
of alkali. The sixth belt is that of Larrea tridentata. The soil is 
composed of sand and gravel, seldom showing a trace of alkaline de- 
posit on its surface. Along the margin nearest the preceding belt 
Atriplex hymenelytra is abundant, while in the other direction Franseria 
dumosay Eriogonum inflatumj Cladothrix ohlongifolia, and Hymeneclea 
salsola appear, followed by the other vegetation of the mesa. 

The living springs and stretims of the desert are characterized by a 
still different group of plants. The shrubs and trees common in the 
vicinity of such places are Poptilus fremontiiy Prosopis puhescenSy Salix 
Umgifolia and Salix nigra venulosa. Several perennials, such as Apocy- 
num cannaMnum, Berula erecta, Eleoeharis rostellata, Junous baltictiSy 
Nitrophila occidentalism Scirptis lacustris occidentalism 8. olneyij 8, ameri- 
eanuSy and Typha angustifoliay are abundant, while Polypogon man- 
speliensis is a frequent annual. 

Between a gravelly mesa, a dry lake, an alkaline marsh, and a sx)ring 
all geological gradations occur, with corresponding combinations in the 
accompanying plants. 

As stated in an earlier paragraph, certain of the desert mountain 
ranges between the Sierra Nevada and the Colorado River rise to a 
sufftcient altitude to be crowned with coniferous timber. The flora of 
these areas differs from that of the desert proper in the possession not 
only of arboreal vegetation, but also of a different group of shrubs and 
herbaceous plants. A belt of Pinus monophyllaj about 600 meters in 
thickness, constitutes the lower part of this timbered area and, together 
with Juniperus californica utahensis, which mingles with the piiion and 
often extends 50 meters below it, marks a zone that has been denomi- 
nated the Upper Sonoran« 
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The following slinibs are abundant in this zone: 

Arfemisia tridentafa, Kunzia glandulona, 

CeanothuB grcfffiii. liibes leptanthum brachyanthum, 

Garrya veatchii flave8C€n$. Salvia carnoea. 

In most cases each piuon or juniper tree stands distinct from its 
neighbor, and, being well supplied with light on all sides, develops a 
short trunk and a rounded form, the branches commonly spreading 
nearly to the ground. 

Between the lower limit of the juniper and the upper limit of Larrea 
is an interval of transiti^ ground characterized by the growth of the 
following shrubs: 

Coleogyne ramosUaima. Ephedra viridia, 

Dalea polyadenia (in the northern Euroiia lanata, 

part ofthe region). Grayia apinoia, 

Prunua faaciculata (in the ra- Tetradymia glabrata. 

vines). Tetradymia apinoaa, 

» 

It is on this transition ground that Tucca arhorescens attains, in the 
southern portion of the region, its fullest development both in size and 
numbers. 

Above the pinons and junipers of the Upper Sonoran zone lies a belt, 
about 800 meters in thickness, to which the name Transition zone has 
been applied.^ In the Charleston Mountains it is covered by a forest 
of Pinus ponderosa scopulorunij and on the eastern slope ofthe Sierra 
Nevada by Pinus jefreyi. This zone lies at a sufficiently great elevation 
not to be severely aflfected by the aridity or humidity of the subjacent 
valleys. It therefore crosses the Sierra Nev^ada, and is represented 
on their western slope by a belt of Pintis ponderosa, in its lower party 
and another of P.jeffreyi in its upper part. 

Between timber-line and the upper limit of the Iransition zone is 
another zone characterized in the desert by forests oi Pinus flexilis 9^iiA 
' P. aristata and known as the Boreal zone. In none of the mountains 
between the southern Sierra Nevada and the Colorado River does a true 
timber-line appear, but northward the White Mountains of Nevada, and 
southward the San Bernardino Mountains, extend above this limit. An 
abnormal condition of affairs exists on the Panamint Mountains, in the 
absence of any tree taking the place of Pinus ponderosa scopuloruniy 
which "finds its western limit in the Charleston Mountains. The nut 
pines, not having any forests above them with wiiich to compete, grow 
to an unusually high altitude, and Pinu^flexilis and P. aristata unusually 
low; so that the Transition zone appears, from the absence of its most 
conspicuous characteristic tree, to be squeezed out entirely, although 
it is still marked by the presence of Juniperus occidentalis and Cerco- 
carpu^s ledi/olius. 

At the time of examination of the desert mountains, the Transition 

'Merriom, North American Fauna, No. 5, p. 24 (1891). 
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and Boreal zones, and a portion of the Upper Sonoran also, were cov- 
ered with snow, so that only their arboreal vegetation could be seen. 

On the western slope of the Sierra Nevada the Transition zone is 
marked by the presence, as already stated, of a belt of Pinus jeffreyi 
and another of Pinus ponderosa. The Boreal zone is represented by 
Abies magnifioay Pinv^ monticola^ P. murrayana^ and P. halfouriana. 

The most conspicuous differences between the floras of ultramontane 
and intramontane California^ are to be found at low altitudes, the Upper 
and Lower Sonoran zones on the one side being correlated respectively 
with the chaparral and foothill belts on the other. 

The chaparral belt of the western slope of the Sierra Nevada lies next 
below the belt of Pinus ponderosa^ or farther south, where this tree is 
wanting, below the belt of Pinus jeffreyi. It is a dense growth of shrubs 
or small trees often so closely set as to be almost impenetrable. In the 
upper portion of the belt the plants are of smaller stature and more 
intricate growth, while toward its lower limit some of the species, like 
Quercus chrysolepisy become trees of large dimensions. The principal 
woody species characteristic of the chaparral belt are as follows: 

AdenoeUnna fasciculalum, Garrya veaichii. 

Arctoataphylos . Pinus sabiniana, 

Ceanoihus vesHtua. Quercus breweri. 

Cercocarpus parvtfoliua. Quercus ckrysolepis, 
Fremontodendron califomictim. 

The foothill belt lies between the chaparral on the one hand, and 
the valley-bottoms of the intramontane region on the other. Its 
woody vegetation is much more open than that of the chaparral belt, 
but of difterent species, as follows: 

^sculus calif omica, Quercus douglasii, 

Ceanoihus cuneatus, Quercus lohata, 

Ceanoihus divaHcatus, • Samona polystachya, 

Lonicera interrupia, Rhus dirersiloba, 

Lonicera subspicata. Salvia mellifera, 

Prunus ilidfolia. 

The surface of the Tulare Plains, except the alkaline bottoms, con- 
tains no shrubs, but a scant growth of herbaceous vegetation made up 
principally of annuals, with a few perennial species, such as Croton cali- 
fomicus^ Croton setigerus^ and Asclepias enosa. 

The differences in vegetation between the foothill belt and the 
plains appear to be caused, however, largely by habitat and not to be 
the signs of a true zonal demarkation. 

*"The word Mntramontane' is applied to that portion of California west of a line 
of monntains made ap of the Sierra Nevada^ San Bernardino, and San Jacinto ranges, 
together with their connecting ridges. That area is thus distinguished from the 
ultramontane or desert and Great Basin portions of the State. The two regions are 
marked by distinct characteristic floras. North of the Sierra Nevada and south of 
the San Jacinto Mountains the precise location of the dividing line has not been 
clearly determined." Coville^ Proceedings of the Biological Society of WashingtoUi 
VoL VII, p. 80 (1892). 
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of a plant's eiiviroiimeDt eombiues a greater iiiiniber of primary in- 
HueuciDg conditions than tbls, and none witbin the limits of a plant 
zone appears to have a more direct intluenco upon plant life. An 
imiK)rtant part of the raw food-material of a plant must be absorbed 
from the soil, the amount contained therein varying with that in the 
rock from which the soil was formed and with that afterward infil- 
trated from other sources. A sufficient, yet not too great, supply of 
water must be furnished the plant, and in the control of this supply 
the soil almost solely is concerned. This phase of the influence of soil 
has been made the subject of a detailed study, under the auspices of 
the Department of Agriculture, by Mr. Milton Whitney,* and the re- 
sults obtained by him find expression quite as fully in natural vegeta- 
tion as in cultivated plants. Two secondary influences are dependent 
upon the amount of water in the soil, ntimely, the temperature of the 
soil and the amount of contained air. The lack of a sufficient amount 
of soil air prevents the proper aeration of the roots and injures or kills 
the plant. 

To sum up, the six ultimate factors in the distribution of vegetation 
are heat, light, water, food, air, and niechanique. These factors are 
variously combined in actual fact into such conditions, among others, 
as geographic isolation, latitude, altitude, rainfall, soil, fires, proximity 
to large bodies of waterj slope exposure, and presence of forests. 

The external conditions of plant life, which have been briefly dis- 
cussed above, constitute one of the two groups of forces which have 
combined to bring about the present distribution of plants. This first 
group of forces is the environment, the second is the plants themselves 
with all their vital energies. The different species possess certain 
structural and physiological characteristics, such as mechanisms for 
the trans])ortation of seeds and ability to withstand freezing, all of 
which occur in endless variety. The consideration of this second set 
of forces makes up a large part of textbooks on physiological and 
structural botany, and no analysis of them need be given here, 

COMPAEATIVE VALUES OF PLANTS IN DETEKMINING FLORAL ZONES. 

The term zonal plant as used in this report, designates a species or 
variety which is of value in determining floral zones. Not all plants 
are serviceable for this i>iu'pose, as a considerable amount of field work 
has clearly demonstrated. Ui>on the Death Valley Expedition it was 
found impracticable, after a short experience, to record each day in the 
field a series of observations including all the altitudes of all the species 
seen, and at the same time to collect specimens of each new or doubtful 
plant. It was found to be the best method of procedure in a new area 
to establish the zones by means of a comparatively small number of the 
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best zonal plants, and afterwards to arrange the other less important 
ones in their proper places in the schedule. 

The first of the two characteristics of a good zonal plant is that it 
shall have a definite termination at the borders of a zone, or at lines sab- 
stantially parallel thereto but closer together. For example, Larrea 
tridentata occurs throughout all except the highest altitudes of the 
Lower Sonoran zone, while Qrayia spinosa occupies only a compara- 
tively narrow but well-defined strip, or heltj in the upper portion of this 
zone. The latter species, although confined within closer limits, is 
nevertheless an important zonal plant, for it indicates, if not the limits 
of the zone, certain definite points within them. The area actually oc- 
cupied by this plant may be caljled the Orayia belt. 

Secondly, the belt of a zonal plant should be continuous. It frequently 
happens that an area may be perfectly adapted to the support of a 
certain species but that other plants of more robust growth have 
crowded it out. When such a condition of affairs exists over large 
areas, the zonal relations of the species may be obscured and the plant 
be of little value in this respect. Furthermore, a zonal plant should be 
able to grow on as great a variety of soils as possible, for one portion 
of a zone is likely to differ in this respect from another. It is a matter 
of common experience that the vegetation of a sandy soil is strikingly 
difterent from that of an adjacent clayey soil. 

If the plants of any region be tested by these two principles, most 
of the nonvaluable species may be eliminated. 

Aquatic plants in most cases possess neither of the characteristics 
described above. Their place of growth, in streams or other bodies of 
water, necessarily confines them to small portions of a region's surface; 
while a far more important fact — that the controling element in their 
distribution is the temperature of water, not the temperature of air — 
renders possible their growth at almost any altitude or any latitude. 
It is worthy of remark that the distribution of aquatic plants may be 
expected to accord approximately with that of fishes, in a manner an- 
alogous to the known general accordance of the distribution of terres- 
trial plants with that of terrestrial animals; for one factor of the high- 
est importance, teinperature of air, is common to the two groups of 
terrestrial organisms, while the temperature of water is the main con- 
trolling influence with the two aquatic groups. It was found to be true 
that not oiily the aquatic species but also the marsh plants of the des- 
ert are almost without exception tljose of similar habitat in other less 
arid regions. In vertical distribution, too, a similar lack of confinement 
within floral boundaries is constantly observed. On the banks of moun- 
tain streams occur many species not confined to one zone, but extend- 
ing over two or tliree. 

The group of plants shown by experience to be most reliable as zonal 
guides is composed of the trees and shrubs. A little thought directed 
to the conditions which contribute to the growth of such plants explains 
13095— No. 1 2 
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this fact. Shrubs and trees, being commonly larger than herbaceous 
plants, reach higher into the air and penetrate more deeply into the 
soil, thereby subjecting themselves to a wider range of conditions than 
do these smaller plants. They also, by coutinuing throughout the year 
exposed to successive, varying seasonal conditions, complete the tall 
round of their x>ossibilities in environment. They therefore stand as 
the most complete summation that can be attained of the natural light, 
heat, moisture, food, air, and mechanique of any area; in other words, 
a sure index of the natural agricultural capacity of the soil upon which 
they grow. From a utilitarian iK)int of view, too much stress can 
scarcely be laid uiK)n this fact. It has been the practice of agricultur- 
ists to gauge the capacity of soils, in regions new to the plow, by ob- 
servations on rainfall, temperature, cloudiness, chemical composition of 
the soil, drainage, and many other phenomena, or by the even more 
laborious process of experimenting on every farm with each kind of 
cultivated product; ignoring the fact that this determination can be 
greatly hastened, cheapened, and authenticated by correlating the 
natural vegetation, especially that made up of the trees and shrubs, 
with that of other regions whose agricultural capacities are known. 

Perennials stand next in value to woody plants and are constantly 
used in zonal classification. They dififer from the last group in their 
usually smaller size, and especially in the death, each autumn, of that 
portion of the plant above ground. This fact removes from the ex- 
periences of perennial plants the -aerial conditions of the winter 
months, and to this extent they fail to represent the total of their j>os- 
sible environment. The effect of winter climatic conditions upon the 
life of a plant is really of slight importance in comparison with that of 
the conditions active during the^ period of growth and reproduction, 
yet the effect of the former is often clearly apparent. 

Least reliable of the three vegetative groups of plants are annuals, 
for they represent the conditions of but a single season of growth. 
The importance of this fact is clear when the wide variation in condi- 
tions from year to year is considered. A season of unusual cold, or 
great drought, or extraordinary rainfall ^lay completely change the 
asi>ect of the annual vegetation of any district, and those plants which 
one year indicate its character may entirely fail to do so in the year 
following. It is found furthermore that the vertical range of these 
plants is very uncertain. If, for example, a small annual, the length of 
whose life is but two months, is accustomed to grow upon hot sandy 
soil, it is very likely to find during an unusually warm summer coi^- 
genial spots at altitudes far above its ordinary range, in which it can 
grow and bear seed abundantly. This could not happen to a perennial 
or a shrub, for before such a plant reached the maturity necessary for 
reproduction, adverse conditions wouhl destroy its life. 

For the reasons given above, therefore, trees and shrubs must form 
the basis of zonal work. That they are of such importance is the more 
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fortunate because they form the most conspicuous vegetative features 
of the landscape. Over certain large areas of the United States, on the 
other hand, such as prairies and certain sorts of arid lands, none but 
herbaceous vegetation exists, and in such cases we must have recourse 
to perennials. It is not to be inferred, however, that annuals are en- 
tirely erratic in their distribution. On the contrary, most of the species 
are found to fall conformably into some one of the primary floras, though 
often overstepping the true zonal limits. 

DisTsiBunoir of plaztts nr southeasteeit CAUFOEiriA. 

CLASSIFICATION OF FLORAS. 

A full discussion of the characteristics and limits of the life zones in 
the region examined by the expedition is given by Dr. 0. Hart Mer- 
riam in the general report. The object of the present outline is to 
present a few of the more strictly botanical aspects of distribution in 
this region, in order to render intelligible the zonal references employed 
in other parts of the report. 

So far as plant life is concerned, the most important topographic fea- 
ture of California, and in fact of the whole region of North America west 
of the Rocky Mountains, is the great Oordilleran system of mountains. 
This, composed of the Cascade Mountains, Sierra Neva<la, San Bernar- 
dino Mountains, and San Jacinto Mountains, with their connecting 
ridges, extends as the backbone of the western country from British Co- 
lumbia to Lower California. From the Pacific Ocean, blowing eastward, 
.come winds which, under the proper conditions, would bring rain and 
fertility to all the region west of the Rocky Mountains; but the cold 
summits of the Cordilleras precipitate all the water that is brought to 
them by the west winds, so that none is left for the ultramontane 
basin. The interior of the State of California is occupied by an im- 
mense valley, made up of the valleys of the Sacramento and San 
Joaquin rivers, and bounded on the west, except at the bay of San 
Francisco, by a smaller mountain system, the Coast Range, separating 
the valley from the true coastal lowlands. At the southern end of this 
great interior valley the Coast Range sweeps eastward to meet the 
Sierra Nevada. 

We have, therefore, as the most important physical characteristic 
of our region, a series of parallel lowlands separated by intervening 
highlands. The essential climatic feature of these lowlands is their 
successive increase in aridity from west to east. 

To the effect of various degrees of aridity upon the flora of California 
must be added another set of influences dependent, not primarily upon 
any striking topographic feature of the State, but upon variations in 
latitude. The cold of northern California is in marked contrast with 
the mild climate of the southern part of the State. On the basis of 
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temperature California is divided into belts extending theoretically east 
and west, but iu reality bent nortliwiu'd or southward iu deep folds by 
variations in the altitude of different sections of the State. 

The flora of California may be likened to a checkerboard, the lines 
between the squares representing isohygrometric and isothermal lines, 
the former running north and south, the latter following the course of 
the mountain ranges. The separate blocks, as they actually exist in na- 
ture, do not present the form of squares, but are quite misshapen and 
distorted. The chaparral belt, for example, which represents one of 
these blocks, lies along the western slope of the Sierra Nevada in a 
narrow strip extending from north to south quite throughout the 
region examined by the expedition. It is not the object of this part of 
the report to give the exact geographic and topographic limits of these 
blocks, but to state their relative position and to name their principal 
characteristic plants. 

We shall consider first the region east of the Cordilleran system 
commonly known as the desert. In every portion of it containing 
mountains of high altitude, there is a prominent feature of the vegeta- 
tion which marks a well-defined and almost complete change in the 
flora. This feature is the lower limit of timber. On all the higher 
ranges there exists a covering of coniferous forest extending down to 
the altitude of about 1,800 meters. Between the Sierra Nevada and 
the great bend of the Colorado the timber-crested mountains that came 
under my personal observation were the Inyo, Coso, Argns, Panamint, 
Grapevine, Charleston, and Desert ranges. The timbered area of these 
mountains, compared with the total area of the region in w hich they 
lie, or even with the whole surface of the mountains themselves, is very 
small. To this great treeless area we shall now turn our attention. 

This part of the whole region is not separated by geographic lines 
into smaller divisions, characterized by different degrees of moisture 
or heat; but the temperature of its various portions, and therefore the 
humidity as well, changes with the altitude. Of two points with dif- 
ferent altitudes, the higher has a lower temperature and greater hu- 
midity than the other. It is in conformity with these relations .that 
the vegetation of the treeless desert area varies. A particular species 
usually grows between two rather evenly defined limits of altitude. 
If these limits fall upon the same mountain side, the area there covered 
by the species is narrow; if a broad plain stretches out at an altitude 
intermediate between the same limits, the plant grows over the whole 
area. The customary belt of any species, therefore, can be obtained 
by passing two imaginary parallel planes across the face of the country, 
• cutting its surface at the limiting altitudes of the species. All that 
portion of the surface lying between the cutting lines constitutes the 
customary belt of the species in question; that is, the area over which 
the plant may be expected to grow. 
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The most widely and generally diflfased shrub of the desert is the 
creosote bush, Larrea tridentata. It occurs from the bottom of Death 
Valley, at an altitude below sea-level, to about 1,500 meters on the 
mountains, at most points falling short of the lower limit of timber. 
A shrub almost as widely distributed, and with practically the same 
altitudinal limits, is Franseria dumosa. The upper limit of the belt of 
these two shrubs is only a little below the lower limit of timber, and 
has therefore been adopted as a convenient unit in the geographic 
botany of the region. The area outlined by these species has been 
correlated by Dr. Merriam with similar areas in adjacent regions, and 
the name Lower Sonoran applied to the zone thus constituted. In other 
words, the Lower Sonoran zone, which is a broad transcontinental belt, 
coincides in the desert region of southern California approximately with 
the distribution of Larrea tridentata and Franseria dumosa. 

In the remarks that follow concerning this zone, reference is made 
solely to that section of it which lies in ultramontane California and in 
adjacent Nevada, Utah, and Arizona; that is, within the limits of the 
desert. 

The varying physical features of the region make it necessary to 
note the different plant habitats which the Lower Sonoran zone affords. 
The wide mesas, which constitute the gentler valley slopes and the 
greater portion of the broad desert basins, make up Ihe principal area 
of the region. The soil of the mesas is composed of gravel, or even 
bowlders in the more inclined parts, while in portions more nearly hori- 
zontal and more remote from the mountains it is of a fine and even 
quality. In various sections it is prevailingly calcareous, argillaceous, 
or siliceous, according to the nature of the rocks from which it was de- 
rived. The vegetation of the mesas is affected neither by the sheltering 
influence of rocks nor by springs or other immediate sources of water, 
but is exposed to characteristic desert conditions. Constituting, there- 
fore, the greater part of the whole flora geographically, and being fairly 
typical of the region, it requires the first consideration. 

Among the shrubs of the mesa, Larrea tridentata and Franseria 
dumosa are, as already stated, the commonest; but at various points 
some one or more of several other species named in the following list 
are often abundant: 

Acampiopappus sphcsrocephalus, Hymenoclea aaUola, 

Ampkiaohyriafremontii, Krameria parvifolia. 

Aster mohavensia, Lycium anderaonii, 

Atriplex oonfertifolia, Opuntia boHlaris, 

Atriplex hymenelytra, Opuntia eohinocarpa 

Bebbia juncea aapera, Salazaria mexioana. 

CasHa armata. Tetradymia cQmosa, 

Cereus engelmanni. Tuooa arhoreaoens. 

Eohinocactua poii/rephalus, Tucoa macrocarpa* 
Ephedra caHforuica, 
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Some of these species, as Acamptopappus sphcerocepluilH^j Aster 
mohavensuy and Yuoca arboreacens, are confiued to the upper altitudes 
of the zone; while others such as i^aiMaria dumosaj Hymenoclea saUolaj 
Larrea tridentata^ and Lycium and^rsanii are common nearly throughout 
it. Atriplexhymenelytra grows only on gravelly mesas in couspicuously 
alkaline soil. Cassia armata grows preferably in sandy, dry washes. 

The common perennials of the mesas are Cladothrix oblongifoliaj 
Euphorbia polycarpa^ Lepidium fremontii^ and Mirahilis Icevis^ while 
the most abundant of the large number of annuals are Atrichoseris plor 
typhylUij Chorizanthe rigida, Oleotnella obtusifolia, Uncelia eriocephalaj 
JEschscholtzia minutifloraj Gilia floccosa^ Leptosyne bigeloviiy Plantago 
pata^onica gnaphaloideSj and Sisymbrium canescens. 

Ascending from the mesa into the caiions and up broken rocky slopes 
of the mountain ranges, one encounters certain plants that are confined 
to these habitats. Among shrubs of this character may be designated 
Aplopappxis cuneatuSjBigelovia teretifolia^ Coleosanthus atractyloideSjQ,nd 
Hofmeisteriu pluriseta; among perennials, Arenaria ma^cradeniaj JBu- 
cnide urensy and Nicotiana trigonophylla; and among annuals, Ma>crocalyx 
micranthusj Parietaria debilis, and Pterostegia drymarioides. The plants 
that occupy the bottoms of canons, growing upon the gravelly or sandy 
washes which they contain, are, in the absence of running streams, 
the species of similar situations in the open desert; but the plants enu- 
merated above are those which grow in the shade of rocks or in their 
crevices. Such plants are called rupestrine. Their habitat furnishes 
them peculiar ad vantageousconditions, ccJnsisting of increased moisture, 
more uniform soil temperature, and apparently certain qualities of soil 
mechanique not yet explainable. Rupestine plants present in their 
environment and characteristics some of the phenomena of moist-soil 
vegetation and constitute in a measure a group intermediate in these 
respects between xerophilous and paludose plants. 

In the bottoms of many closed valleys there exist areas over which, 
after a heavy rainfall, standing water accumulates. In the smaller 
valleys, from which the water is soon evaporated, the resultant soil 
formation is a level expanse of very hard clay, which in mostcasQis doe^ 
not crack when dry and which is often strongly alkaline, not suffi- 
ciently so, however, to present an efflorescence. Such an area is com- 
monly known as a dry lake. If the valley is large and adjacent to high 
mountains, the water which collects in it may be sufficient to keep the 
valley-bottom moist throughout the year. In these instances the sur- 
face of the soil, when not covered with water, is incrusted with salt or 
some alkaline deposit. Such an area is commonly called a marsh or 
flat, with some word like salt, soda, or alkali prefixed to indicate the 
popular notion of the nature of the deposit. 

A dry lake contains no vegetation except at its margin. Here is 
found a growth of shrubs consisting commonly of Atriplex polycarpaj 
and often of A. confertifolia' and Suwda suffrutesoens in addition. 
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The surface of an alkaline marsh is likewise devoid of vegetation, but 
its margin supports in many cases a luxuriant growth. A section at 
Bennett Wells, Death Valley, from the salt-marsh to the mesa illustrates 
the flora of such an area. 

First there occurs a strip, a few meters broad, of Allenrolfea occi- 
dentalis; next, a similar strip of Juncus eooperl; and third, a belt 
of Sporobolus airoides and Pluehea sericea about 300 meters broad. 
Across the second and third belts Distiehlis apieata occurs sparingly, 
mixed with the other plants. Over all three areas the thin alkaline crust 
on the soil is continuous or nearly so, and there is no loose sand. The 
fourth belt consists of Prosopis juliflora an* Atriplex canesoenSj inter- 
mixed in some cases with Suceda suffrutescens. Sand has drifted into 
clumps of these plants, so that the ground consists of a succession of 
dry hummocks, the hollows between them showing either a slight alka- 
line efflorescence or in some cases an incrustation. At one point this 
belt is about 750 meters broad. The next belt is made up principally- 
of Atriplex polycarpay with a few scattered specimens of Larrea triden- 
tata. The soil is a mixture of gravel and clay, with some visible trace 
of alkali. The sixth belt is that of Larrea tridentata. The soil is 
composed of sand and gravel, seldom showing a trace of alkaline de- 
posit on its surface. Along the margin nearest the preceding belt 
Atriplex hymenelytr a is abundant, while in the other direction Franseria 
dumosa^ Eriogonum inflatum, Oladothrix oblongifoliaj and Hymeneclea 
salsola appear, followed by the other vegetation of the mesa. 

The living springs and streJtims of the desert are characterized by a 
still different group of plants. The shrubs and trees common in the 
vicinity of such places are Populus fretnontiij Prosopis pubescensj Salix 
Umgifolia and Salix nigra venulosa. Several perennials, such as Apocy- 
num oannabinumj Berula erecta^ Eleocharis rostellata^ Junous baltic^iSj 
Nitrophila occidentaliSj Scirptis hicustris occidentalism 8. olneyi, 8. ameri- 
canusj and Typha angustifolia, are abundant, while Polypogon man- 
speliensis is a frequent annual. 

Between a gravelly mesa, a dry lake, an alkaline marsh, and a spring 
all geological gradations occur, with corresponding combinations in the 
accompanying plants. 

As stated in an earlier paragraph, certain of the desert mountain 
ranges between the Sierra Nevada and the Colorado River rise to a 
sufficient altitude to be crowned with coniferous timber. The flora of 
these areas differs from that of the desert proper in the possession not 
only of arboreal vegetation, but also of a different group of shrubs and 
herbacerms plants. A belt of Pintts monophyllaj about 600 meters in 
thickness, constitutes the lower part of this timbered area and, together 
with Juniperus californica utahensis, which mingles with the pinon and 
often extends 50 meters below it, marks a zone that has been denomi- 
nated the lJpx>er Sonoran. 
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The following shrubs are abundant in this zone: 

Artemisia tridntfata, Kunzia ghmdulona. 

Ceanoihus gregffii. Itiben leptanikum brachyantkum. 

Garrya veatchii flavescent. Salvia carnosa. 

In most cases each pinon or juniper tree stands distinct from its 
neighbor, and, being well supplied with light on all sides, develops a 
short trunk and a rounded form, the branches commonly spreading 
nearly to the ground. 

Between the lower limit of the juniper and the upper limit of Larrea 
is an interval of transiti^ju ground characterized by the growth of the 
following shrubs: 

CoJeogyne ramosissima. Ephedra viridis, 

Dalea polyadenia (iu the northern Eurotia lanata, 

part ofthe region). Grayia spinota. 

Prunus fasoiculata (in tlie ra- Teiradymia glabra ta, 

vines). Teiradymia spiuosa. 

It is on this transition ground that Tucca arborescens attains, in the 
southern portion of the region, its fullest development both in size and 
numbers. 

Above the pifions and junipers of the Upper Sonoran zone lies a belt, 
about 800 meters in thickness, to which the name Transition zone has 
been applied.^ In the Charleston Mountains it is covered by a forest 
of Pinus ponderosa scopulorunij and on the eastern'slope of the Sierra 
Nevada by Pintt^ jeffreyi. This zone lies at a sufficiently great elevation 
not to be severely aflfected by the aridity or humidity of the subjacent 
valleys. It therefore crosses the Sierra Nevada, and is represented 
on their western slope by a belt of Pinm ponderosa^ in its lower part, 
and another of P.jeffreyi in its upper part. 

Between timber-line and the upper limit of the Transition zone is 
another zone characterized in the desert by forests of Pinm flexilis s^nd 
P. aristata and known as the Boreal zone. In none of the mountains 
between the soutbern Sierra Nevada and the Colorado River does a true 
timber-line appear, but northward the White Mountains of Nevada, and 
southward the San Bernardino Mountains, extend above this limit. An 
abnormal condition of affairs exists on the Panamint Mountains, in the 
absence of any tree taking the place of Pinus ponderosa scopulorum^ 
which "finds its western limit in the Charleston Mountains. The nut 
pines, not having any forests above them with which to compete, grow 
to an unusually high altitude, and Pinus flexilis and P. aristata unusually 
low; so that the Transition zone appears, from the absence of its most 
conspicuous characteristic tree, to be squeezed out entirely, although 
it is still marked by the presence of Juniperus occidentalis and Ccrco- 
carpus ledifolius. 

At the time of examination of the desert mountains, the Transition 

^Merriom, North American Fauna, No. 5, p. 24 (1891). 
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and Boreal zones, and a portion of the Upper Sonoran also, were cov- 
ered with snow, so that only their arboreal vegetation could be seen. 

On the western slope of the Sierra Nevada the Transition zone is 
marked by the presence, as already stated, of a belt of Pintis jeffreyi 
and another of Pint^ potiderosa. The Boreal zone is represented by 
Abies magnifieay Pinus monticolay P. murrayana^ and P. haJfouriana. 

The most conspicuous differences between the floras of ultramontane 
and intramontane California^ are to be found at low altitudes, the Upper 
and Lower Sonoran zones on the one side being correlated respectively 
with the chaparral and foothill belts on the other. 

The chaparral belt of the western slope of the Sierra Nevada lies next 
below the belt of Pint^ ponderosa, or farther south, where this tree is 
wanting, below the belt of Pinus jeffreyi. It is a dense growth of shrubs 
or small trees often so closely set as to be almost impenetrable. In the 
upper portion of the belt the plants are of smaller stature and more 
intricate growth, while toward its lower limit some of the species, like 
QtiercnschrysolepiSy become trees of lai*ge dimensions. The principal 
woody species characteristic of the chaparral belt are as follows: 

Adenostama fasciculatum. Garrya veatchii. 

ArctostaphyJoa . Pinus sahiniana. 

Ceanothua vestitua, Quercus breweri. 

Cercocarpus parvifolius. Quercus chrysohpU, 
Fremontodendron califomicum. 

The foothill belt lies between the chaparral on the one hand, and 
the valley-bottoms of the intramontane region on the other. Its 
woody vegetation is much more open than that of the chaparral belt, 
bat of different species, as follows: 

JSiculua calif ornioa. Quercua douglaaii, 

Ceanothua cuneatua, Quercua lohata, 

Ceanothua divaricatua, • Samona polyatarhya, 

Lonicera interrupia, Rhua diverailoba, 

Lonicera aubapicata. Salvia mellifera, 

Prunua ilicifolia. 

The surface of the Tulare Plains, except the alkaline bottoms, con- 
tains no shrubs, but a scant growth of herbaceous vegetation made up 
principally of annuals, with a few perennial species, such as Croton cali- 
fomicuSy Croton setigeruSj and Asclepias erjosa. 

The differences in vegetation between the foothill belt and the 
plains appear to be caused, however, largely by habitat and not to be 
the signs of a true zonal demarkation. 

»"The word 'intramontane' is applied to that portion of California west of a line 
of mountains made up of the Sierra Nevada^ San Bernardino, and San Jacinto ranges, 
together with their connecting ridges. That area is thus distinguished from the 
ultramontane or desert and Great Basin portions of the State. The two regions are 
marked by distinct characteristic floras. North of the Sierra Nevada and south of 
the San Jacinto Mountains the precise location of the dividing line has not been 
clearly determined.'' Coville, Proceedings of the Biological Society of Washington, 
VoL vu, p. 80 (1892). 
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To sum ap, we find on the eastern side of the Sierra Nevada a desert 
region whose lower altitudes lie in a zone called the Lower Sonoran, 
marked below by the presence of Larrea tridentata, and above by a nar- 
row treeless belt characterized by several shrubs and in many parts 
by an abundant growth of Yucca arborescens; and next, a zone known 
as the Upper Sonoran, covered by a scant forest of Finns manophylla 
and Juniperus calif omica utahensis. On the western slope of the Sierra 
Nevada there occurs first, at its base, ^ foothill belt characterized most 
prominently by the presence of Quercus douglasiin and above this a 
chaparral belt to be identified by a dense growth of many shrubs and 
small trees, notably Quercus chrysolepis and Cercocarpus parvifolius. 
These two belts are correlated respectively with the Lower and Upper 
Sonoran zones of the desert. Above all these belts, and extending 
from the western slope of the Sierra Nevada in California to the 
Charleston Mountains of Nevada, but at an altitude so great as to cut 
only a few of the higher mountains, lies the Transition zone, marked 
in the Sierra Nevada by the presence of Pinus ponderosa and P.jeffreyij 
in the desert mountains by Pinus ponderosa scopulorum or, in the ab- 
sence of that tree, by Juniperus occidentali^ monosperma and Cercocar- 
pus ledifolius. Above the Transition comes the Boreal zone, represented 
only in the highest of the desert peaks, and occupying all the space 
between the Transition zone and timber-line. Its principal cnaracter- 
istic trees in the Sierra Nevada are Pinus monticola^ P, balfourianay 
and P. murrayana, and in the desert mountains Pinus flexilis and Pinus 
aristata, 

GEOGBAPHIO RELATIONSHIP OP THE FLORA OF THE HIGH SIERRA 

NEVADA, CALIFORNIA. 

The two great mountain systems of the western United States are, 
first the Rocky Mountains, and second the Sierra Nevada and Cascade 
Mountains. The former stretches from New Mexico northward, through 
Colorado, Wyoming, Idaho, and Montana, into British America; the 
latter, from southern California, at about 35o N. lat., through that 
State, Oregon, and Washington, likewise into British America. Be- 
tween these two barriers lies the Great Basin, merging at the south 
into the desert. At their southern endsthe ranges are widely separated 
and the broad desert intervenes ; but in British Columbia the two systems 
draw closertogether, the depressed plains between them become studded 
with other mountains, and the cold of the northern latitude allows the 
boreal flora of the mountain crests to descend more nearly to the base 
level of the country. Under these conditions we should expect the 
boreal flora of any portion of one system to be most nearly similar to 
that of other portions of the same system ; and, indeed, that each system 
would constitute a distinct line of southward boreal migration. To test 
the validity of this surmise, a comparative examination of the flora of 
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the high Sierra Nevada has been made. The list of plants collected 
in the Boreal zone by the expedition has been reduced by removing 
all species which are not clearly distinguished from their relatives, 
or which are not distinctly boreal plants, or which from their inconspic- 
uous appearance may not have been collected widely enough to 
establish their range. The remaining species, which are believed to 
constitute a fair representation of the boreal Sierran flora, have 
been separated into four groups : (a) those confined to the Sierra Nevada; 
(b) thosecommon to the Sierra Nevada and the Cascade Mountains only; 
(o) those common to the Sierra Nevada and Eocky Mountains only; and 
{d) those common to the Sierra Nevada, Cascade Mountains, andBocky 
Mountains. The list is^ given herewith : 

List of representative boreal plants collected in the Sierra Nevada.^ 

(a) CONFINED TO THE SIERRA NEVADA. 

Arahitplaitfsperma Also in Nevada. 

Areto9iaphylo8 nevadetiM, 

Arenaria comptkcia. « 

Ari€m\9xa rothrockii. 

Aster andei'sonii Also in Nevada. 

Bigelovia holanderi Genns conAned to North America. 

Bryanthus breweri. 

ChryaopsU breweri Genus con fined to North America 

Crepie in termedia p leurocarpa . 

iJraha lemmoni Also in the Blue Mountains of Oregon. 

Epilobium ohcoi'datum Also in Nevada. 

J^ttfimm asperum pereitne. 

Eulophua parithii Also in the San Bernardino and San Jacinto 

mountains of southern California. Genus 

confined to America. 

Chntiana serrata holopetala Possibly in Oregon. 

ffemizonia wheeleri Genus confined to western North America. 

HuUea algida Genus confined to western North America. 

' Lupinus hreweri, 
Lupinus cavillei, 
OrochcentKiis ihy8anocarpha» 
Pedicularie attollens. 
PinuM halfauriana. 
Poientilla santolinoides. 
Potentilla wheeleri. 
Primula Muffrutescens. 

Baillardella o^'oeniea Genus confined to western North America. 

Ranunculus oxynotus. 
Salix maorocarpa argentea. 
Saxifraga bryophara. 

Streptanthus toriuosus Genus confined to western North America. 

Tanacefum eanum Also in Nevada. 

Velofa vestita Also in the San Bernardino Mountains. 

> Further collecting, especially in the Cascade Mountains, may alter the position 
of some of the plants in this list. 
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(h) COMMON TO THK SIERKA NEVADA AND CABCADS MOUNTAINS ONLY. 

Allotropa virgata, 
Carex hreweri, 
Clayionia triphylla* 
Gentiana netcberryi* 
Juncus orthophyllua. 

Lonicera oonjugialis Also in Nevada. 

Foie^itilla glandulosa ^levadetuiiif, 

Salix hardayi Also northward to Alaska. 

(c) COMMON TO THE 8IEKKA NEVADA AND ROCKV MOUNTAINS ONLY. 

AUive baicalensiM Also in Asia. 

Aster trifidus. 
Carex inourva, 

Cercocarpua ledifoliua AIho in the Blue Mountains. 

Gilia nuitaUii, 

Heleniitm hoopesii Genus confined to North AmerioA. 

Holodiscus discolor. 
Jamesia americana. 
Juncoidcs spicatum, 
Navarretia breweri. 
Polcmonium cdfifertum. 

Folentilla procumbvns Also in Alaska and circumpolar. 

Sambucus melanocarpa Also in eastern Oregon. 

Siceriia pa-ennis Also in Alaska and circumpolar. 

Finns flexilis. 

Itibes leptanihum, 

Salix glauva villosa. 

Scirjjus pauciflorus Also in Alaska and circumpolar. 

(d) COMMON TO THE SIERRA NEVADA, CASCADE MOUNTAINS, AND ROCKY MOUNTAINS. 

Ahine longipes, 

Antennaria dioica Also in Alaska and circumpolar* 

Arabis hirsuta Also circumpolar. 

Arnica chamissonis Also in Alaska. 

Carex aurea Also circumpolar. 

Carex /estiva Also circumpolar, 

Carex fiUfolia. 

Carex tenella Also circumpolar* 

Claytonia chamissoi. 

Crepis nana Also in Asia. 

Deschampsia caspitosa Also circumpolar. 

Draba stenoloba Also in Alaska. 

EpHobium anagaUidifoUum Also circumpolar. 

Erigeron compositus Also circumpolar. 

Erigeron salsuginosus Also i n Alaska. 

Erigeron unijlorus Also circumpolar. 

Festuca ovina brcvifoUa, 
G iyceria pauciflora, 

Heuchera rubescens Only south of Colorado in the Bocky Mountains. 

Junous parryi, 

Juncus sublriflorus Also in Alaska. 

Kalmia glauoa microphylla, 
Lonicera involuorata, 
Mitella pentandra. 
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Phleum alpinum Also circumpolar. 

Phlox douglasii, 

Finns aJbieaulis Not south of Montana in the Rooky Mountains. 

Pinus montioola Not south of Montana in the Rocky Mountains. 

Pinua murrayana. 

Polygonum histortoides Also circumpolar. 

Pulsatilla oooidentalis In the Rocky Mountains north of the United 

States houndary only. 
Mibes oereum, 
Bibes oxyacanthoides sctxosum, 

Bibes viscosissimum Also in Utah, bu t not in Colorado nor southward. 

Bumex geyeri, 

Saxifraga nivalis Also circumpolar. 

Saxifraga punctata Also in Alaska. 

Sedum roseum Also circumpolar. 

Spraguea umbellata Only north of Colorado in the Rocky Mountains. 

Genus confined to western North America. 

TelUma imella Genus coniiued to4Festern North America. 

Trifolium longipes. 

Triaetum spicatnm Also circumpolar. 

Valeriana sylvatica. 

From this list it appears that nearly one-half of these plants are com- 
mon to the three regions, a fact which empliasizes the community of 
origin of all our boreal vegetation. About one- third of the whole num- 
ber are confined to the Sierra Nevada. This is a large percentage for 
the endemic constituent of any region which climatically so closely re- 
sembles other portions of the same continental area. In this instance 
the broad geographical isolation of the Sierra Nevada, and the great 
antiquity of this isolation, may explain the phenomenon. 

The unexpected results of the tabulation are exhibited in the cx)m- 
parative numerical size of groups (b) and (c). These lists indicate that 
the flora of the high Sierra Nevada of California has an affinity quite 
as close with that of the Rocky Mountains of Colorado as with that of 
the Cascade Mountains of Oregon and Washington. In suggesting a 
reason for this remarkable and, at first thought, puzzling fact, we 
shall first group the species of the whole list according to the theoretical 
course of their original migration. 

In group {d) there are several plants (Pulsatilla occidentalism Pinus albi- 
eaulisy etc.) which, while found in all three regions, are confined in the 
Bocky Mountains to the district north of Wyoming and Colorado. The 
floral intercommunication of the northern Cascades with the northern 
Bockies must have been very free in later glacial times, and the plants 
in group (J), together with the few last indicated in group (d), form a 
group of which the original center of migration, it is very probable, 
was in the more western of the two great mountain systems. The 
plants of group (<?), except those just expunged, constitute a group 
which was in process of diffusion from the beginning to the end of the 
last glacial recession, and whose distribution therefore became very gen- 
foral in both meridional and transcontinental directions. The plants 
mentioifdd iil group (o) appear to have developed during the period of 
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recession, and must have originated in places so situate that they 
could migrate equally well to the southern portion of both mountain 
systems. The time of such origin must have been before these moun- 
tains had attained their present wide floral separation, for otherwise the 
same species would not be found in both; and it must have been later 
than the first part of the last glacial recession, for these species have not 
migrated to the northern limits of the two mountain systems. And 
finally, the species in gn)up (a) presumably have originated since the 
floral isolation of the Sierra Nevada. 

To explain the present distribution of our third group, we most 
assume a means of communication between the floras of the Sierra Ne- 
vada and those of the southern Eocky Mountains shortly before their 
final separation. It is believed that this communication may easily have 
taken place across Nevada and Utah by way of the numerous mountain 
ranges which traverse tlipse regions. Under their present conditions 
of isolation, the migration of these species would be impossible; but 
when the present boreal flora was depressed nearly or quite to the 
base level of the mountains, an excellent route for migration was 
presented. This explanation is rendered still more probable by the 
occurrence of nearly all the species of group (c) upon one or more of the 
higher desert ranges, such as the White, East Humboldt, and Trinity 
mountains of Nevada, and the Uinta and Wahsatch mountains of 
Utah. Besides these ranges there are many others which rise to the 
height of 2,000 meters or more, while the base level of the intervening 
plains is above 1,500 meters. 

The tabulation of species here presented may serve as an illustration 
of two other principles concerning the boreal vegetation of the United 
States : 

First, a circumpolar plant of the Boreal zone, if it occurs in the 
United States at all, is usually found over broad areas pr at widely sep- 
arated points. This principle is supported by the fact that the group 
of species common to all three mountain ranges contains twelve that 
are circumpolar, while none of the other columns contain a single cir- 
cumpolar species. Several of these twelve species are found also in 
the high mountains of the Apalachian system in the eastern United 
States. This indicates that the present boreal flora was at one time 
diffused over the base level of a large transverse zone south of the Can- 
adian line; in other words, that the flora of the United States in glacial 
times was far more homogeneous in an east and west direction than our 
present flora, and conversely that if the flora of our present austral 
region should be driven northward and to higher altitudes — that is, to 
the position of our present boreal flora — ^by a general continental in- 
crease of temperature, the resulting high mountain floras of the Sierra 
Nevada and of the Apalachian system would be totally different. 

Secondly, our two western great mountain systems do not show marked 
isolation as a group, but each has a well-defined individual isolation. 
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Of the species common to the Sierra Nevada, Cascade Mountains, and 
Bocky Mountains, nearly one-half are also either Alaskan or circum- 
X>olar; while the number of those common to the three ranges and con- 
fined \iithin them is less than the number confined to the Sierra Nevada 
alone. 

GEOGBAPHIO RELATIONSHIP OF THE FLORA OF DEATH VALLEY. 

The flora of Death Valley itself is wholly different from that of the high 
Sierra Nevada, in both its systematic and its geographic relationship. 
A list of the spfecies actually collected thiere is given below. Little 
comment in addition to that given in other parts of the report is 
necessary. The explanation of the relative abundance of the various 
groups of plants into which the list is divided, and of the adaptations 
of these various types to their environment, is the same as that of the 
desert vegetation in general, and may be consulted on pages 42 to 55. 

The geo^aphic relationship of the Death Valley flora is clear, with- 
out a tabulation of the distribution of its various species. The arid 
plants of the valley, almost without exception, are species which extend 
far southward into Mexico through the States of Souora and Chi- 
huahua, and which are there confined to the arid intmor plateau of 
that country. 

LIST OF PLANTS FOUND IN DEATH VALLEY. 

I. PLANTS GROWING IN MOIST SOIL. 

(a) Trees. 
Froiopit juUflara. ProaopU p uhescent* 

(J) Shrubc. 

Allenrolfea occidentali8, Bacchaiis sergiHoidcs. 

Atriplex lentiformiM, Pluchea eei'icea, 

Atriplex parryi. Salix longifolia, 

(o) Perennials. 

AgrosUs verticiUaia. Panicum cnugalU, 
Andropogon macrourua. " Phragmitm vulgar\». 

Anemopm calif omica, Jtuppia maritime^ 

Apocynum cannahinum. Schcenut nigrican9, 

Chara fcBtida. Scirpua americanus, 

Cladium mariscuB. Scirptis lacustris occidental^. 

IHHichlis spicata. Scirpue maritimus, 

Eleockaria roatellata* Scirpue olneyi, 

Elymus triticoides, Siaifrinohium helium, 

EpipacHa gigantea. Solidago apectabilia, 

Fimhriatylia thermalU* Sorghum halepenae. 

Imperata hookeri, Sporoholua airoidea. 

Jnnoua baliUma. Sporobolua aaperifoliua* 

Jwtoua oooperi, Sporobolua depauperatuB, 

Ljfikrvm ii2(iiiii. Su<tda auffruteacena. 

Niiropkila oooidenialU. J)fpha anguat^olia^ 
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(d) Aimnals. 



Chenopodium tnuraU, 
ChlorU elegans, 
Heliotropium ourasHavicum, 
Malvaparviflora. 



MelilotHB indica* 
Polypogon monspelienHi. 
Sonohus aaper, 
TrUetitm harhatum. 



U. PLANTS GROWING IN DRY SOIL. 

(a) Trees. 
(None.) 
. (() Shrubs. 



Amphiachyris fremontii. 
Aster mohavenHa, 
Atriplex canescens, 
Airiplex hymenelytra. 
Atriplex polycarpa, 
Bigelovia teretifolia, 
Dalea fremantii. 
EchinocdctuH polycepkalus, 
Encelia farinosa. 
Ephedra nevadetms. 



Bccrhavia annulata. 
Cladoihrix ohlongifolia. 
Cryptanthe racemosa, 
Cucurbiia palmata. 
Eragrostis purshii, 
Eriogonum infiatum. 
Euphorbia polycarpa, 
nofmeieteria phiriseta, 
Lupinus ornatus. 



Ahronia villosa. 
Achyronychia cooperi. 
Amsinckia tessellata. 
Antirrhinum filipes. 
AtHchoseris platyphylla. 
Chcenactis attenuata, 
Chorizanthe hrericornu, 
Chorizanthe Hgida, 
Cryptanthe angmtifolia, 
Cryptanthe cycloptera, 
Cryptanthe intermedia, 
Cryptanthe ramoaisHima. 
Dalea mollis, 
Dicoria canescens. 
Dipetalia subulata, 
Draha sonorce. 
Encelia eriocephala, 
Eremiastrum hellioides, 
Emmenanihe pendulijlora. 



Eucnide uren8. 
Franseria dumosa. 
Hymenoclea salsola. 
Larrea tridentata, 
Mamillaria tetrandstra* 
Opuntia basilar is, 
Opuntia echinocarpa, 
Peucephyllum sohoitii. 
Salvia mohavensis, 
Sphceralcea munroana. 



(o) Perennials. 



Nicotiana trigonovhylla. 
(Enothera cardiophylla, 
Petalonyx thurberi, 
Physalis crassifolia, 
Psaihyrotes ramosissima. 
Ptiloria exigua, 
Sieglingia pulchella, 
Stipa viridula, 
Viguiera reticulata. 



(d) Annuals. 



Erodium dcutarium, 
Eschscholtzia minuti/lora, 
Filago califomicu, 
Gilia lati folia, 
Lepidium lasiocai'pum, 
Leptosyne bigclovii, 
lAnanthus filiformis, 
Linanthus jonesii. 
Macrocalyx micranthus, 
Malacothrix glabrata. 
Malveopsis rotundifolia, 
Mentzelia albicaulis, 
Mentzelia reflcra, 
Mohavea breviflora. 
Nemacladus ramosissimua, 
(Enothera brevipes, 
(Enothera refracta. 
(Enothera scapoideapvrpurascen$. 
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(d) Annuals — Continned. 

Oxyttylis lutea, Fiptocalyx oiroumsoi88U9, 

Pectocarya linearit. PlanUigopat<igonicagnaphaloide$m 

Perityle emoryi nuda, Pierostegia drymarioidea, 

Phacelia crenulata. Salvia columbaria. 

Phaoelia fremon Hi. Stylooline micropoidea. 

Phacelia pachyphylla. * Sisymbrium canescens. 



CHASAGTEEISTIGS AITD ADAPTATIONS OF THE DESEET FLORA. 

SqjrRCE AND DISTRIBUTION OF MOISTURE. 

The amount of rainfall in Death Valley has never been recorded for 
the entire year. The observations of the Weather Bureau for the five 
months, May to September, 1891, show a total amount during that time 
of 1.4 inches,^ but since the rainfall for the whole desert region is known 
to be distributed nonuniforinly through the year, this record undoubt- 
edly does not represent five- twelfths of the total amount. An average 
of ten Weather Bureau stations^ in the adjacent desert region probably 
represents more nearly the actual yearly rainfall in Death Valley. This 
average is 5.155^ches — in round numbers, 5 inches. The utter in- 
adequacy of this amount to support any ordinary vegetation may be 
comprehended by comparing it with the average yearly rainfa 1 at 
Dodge City, Kansas. For the years 1874 to 1883 the mean annual rain- 
fall at this point was 20.09 inches.^ In the vicinity of this place wheat, 
sorghum, and alfalfa cannot be grown without irrigation, under the old 
methods of cultivation, save in an exceptionally favorable season. The 
mean annual rainfall at Washington, D. C, for the years 1872 to 1883 
was 43.27 inches.* 

The distribution of rainfall through the year is especially important. 
The average of the mean monthly rainfall at the ten stations noted 
above is as follows : 



Inches. 

January 638 

Febrnary 609 

March 642 

April 165 

May 318 

June .035 



Inches. 

July 218 

Auj^ust 300 

Septeinbcr 141 

October 184 

November 278 

Decern ber 1. 627 



A glnuce at this record shows that the rainy months are December, 
January, February, and March. The first two of these months are the 
coldest of the year, so that the rain which falls during that time seldom 
shows any immediate marked effect on the vegetation; but the increas- 
ing temperature of February and March, accompanied by a good rain- 

» Bulletin No. 1, Weather Bureau, p. 25 (1892). 

' Barsfcow, Bishop Creek, Camp Cady, Camp Independence, Dajjgett, Fenner, Keeler, 
and Needles, in California; £1 Dorado CaHon, in Nevada; and Yuma, in Arizona, 
3 Ann. Rep. Chief SignalH)mcer of the Army for 1884, p. 301. 
«Ibid., p. 303. 

13095—1^0, 1 3 
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fall, soon shows its e£fect in the springing up of the annual vegetation. 
Little rain falls in April, and during that month the aanuaJs mature 
their fruit and die, while the shrubs prepare themselves for the coming 
drought of the hot months. 

The source of the moisture which gives rise to the rainfall of the des- 
ert cegion, has been made the subject of an interesting contribution to 
meterological knowledge by Lieut. J. P. Finley. The scantiness of its 
rain supply is due to its form and situation — a broad, depressed basin far 
removed from oceanic waters and nearly surrounded by high mountains. 
Whatever moisture is carried toward this basin by the east winds from 
the Gulf of Mexico, is precipitated upon the high plateaus and mountains 
of Texas and New Mexico; while the west winds from the Pacific de- 
posit their surplus moisture largely upon the coast ranges of California 
and more completely in the cold, high altitudes of the Sierra Nevada, 
the San Bernardino, and the San Jacinto mountains. The only channel, 
therefore, through which the wind can bring oceanic moisture into the 
desert, is the broad valley of the lower Colorado River, connecting with 
the Gulf of California; and this is the source of the winter rain stormSy 
characterized by their slow formation, wide extent, and duration usually 
of two to four days. 

The summer rains are quite different in character and origin. They 
are showers or thunderstorms varying in length from a few minutes to 
several hours, and con fi ned within very narrow limits. Occasionally they 
are intensified into furious cloud-bursti^. In Death Valley these rains 
are of comiiaratively frequent occurrence, twenty-two being recorded 
during the five months' stay of the weather observer. In several cases 
only a trace of rain fell, and the greatest fall in any single instance 
amounted to only .54 inch, the total for the five months being, as already 
stated, only 1.4 inches. 

The moisture tluit forms these rains is believed by Lieut. Finley to 
be derived immediately from the snow upon the higher peaks of the 
desert, deposited there during the long winter storms. The amount of 
each fall of rain in summer is so slight that the dry, hot air quickly reab- 
sorbs it. Its effect upon the growth of vegetation is therefore in almost 
all cases inappreciable. 

Perhaps the most significant of the meteorological observations taken 
in Death Valley, so far as they relate to the growth of vegetation, were 
those on the humidity of the air. The amount of moisture in any at- 
mosphere is usually expressed in terms of relative humidity, or the pro- 
portion of the actual amount of moisture present to the amount which 
would render the air, at the same temperature, saturated. The average 
relative humidity, at 5 o'clock in the afternoon, for the five months 
covered by the observations, was 15.6 per cent; for July, 12.6 per cent; 
and for August, 13 per cent; while on the 4th and 5th of August a 
minimum of only 6 per cent was reached. Thpse records of the rela- 
tive humidity in Death Valley are decidedly lower than those of any 
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other meteorological station in the United States, and the significance 
of this low degree of huuiidity lies in the enormous capability for evapo- 
ration possessed by air in such a condition. There are few plants which, 
in a soil practically air-dried, have developed a sufficient amount of 
absorptive root surface and a sufficiently small and slowly evaporative 
leaf and stem surface to keep from drying up. 

CONSEBVATION OF MOISTURE. 

In the examination of the characteristics of desert vegetation, one ot 
the causative conditions most important to be kept in mind is the Im- 
mediate source of water supply for the plant The winter and spring 
rainfall, which is the primary source of moisture, has already been dis- 
cussed, but the method of its conservation is of almost equal impor- 
tance. 

The moisture contained in soils is commonly classified, according to 
the mechanical method of its retention, as hydrostatic, capillary, and 
hygroscopic. Hydrostatic moisture exists in the form of free water — 
such, for example, as that which rises in a well, or that which stands 
beneath the surface of a swamp. Capillary moisture is that which the 
soil has absorbed from any source by capillary attraction. The max- 
imum of capillary moisture 4br any soil is the amount that a suspended 
body of that soil will retain without dripping, while a zero amount is 
contained in soil dried in atmospheric air. Hygroscopic moisture is 
that which remains attached to the particles of air-dried soil. It is not 
visible, but its presence may be demonstrated by heating the soil in a 
kiln, when the moisture is given oflf as vapor. Conversely, hygroscopic 
moisture is that absorbed by kiln-dried soil upon exposure to atmos- 
pheric air. 

In the deserts of the Death Valley region permanent hydrostatic 
moisture is rare. It exists about springs and the streams which flow 
from them, and in the bottoms of some of the larger valleys. Where 
such water is not intensely alkaline, or is situated only a few yards 
beneath the surface, its presence is indicated by a growth of mesquite, 
and if its depth is only a few feet other indicative plants occur. One 
of them, Sporobolu8 airoideSj locally known as bunch grass (a name ap- 
plied unfortunately to many other plants as well), has come to be of 
special importance to the desert traveler, for it indicates the presence, 
within a few feet of the surface, of water sufficiently fresh to drink. 
Such sources of water are, however, not to be considered in a discus- 
sion of the desert proper. 

Capillary moisture also exists in the vicinity of springs and per- 
manent underground water supplies; bat in such cases, like the hydro- 
static moisture from which it arises, it has no connection with the true 
desert vegetation. 

Local rainfall alone, then, remains to be considered. As the rain is 
precipitated it is taken up eagerly by the parched soil as capillary 
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moisture. In a long-continaed storm or a series of storms, the process 
may go on almost indefinitely, so that the effect perhaps reaches to 
the depth of several feet. But as soon as the period of rain ceases, the 
hot desert air dries the surface of the ground, and the capilhiry currents 
are reversed. At the same time the seeds of annual plants germinate, 
and absorption begins in the roots of all the vegetation. Nearly all 
the moisture thus absorbed is evaporated from the surface of the leaves 
and stems, a small proportion only, together with the nutritive mate- 
rial in solution, being retained for use in the construction of the new 
tissues of the plant. This double process of reevaix>ration goes on for 
days or even weeks, until the capillary moisture of the soil is exhausted, 
or in other words until the soil has become air-dried. This period 
coincides in time with the active annual growth in the vegetation, and 
is the direct cause of it; and on the other hand the cessation of growth 
is an accurate index of the exhaustion of capillary moisture. 

Why the spring or the summer, or whatever seasonal name is applied 
to the period of growth, is so variable both in the time of its beginning 
and in its duration, may now be easily understood. The fall rains ex- 
plain the frequent phenomenon of a well-defined autumn blooming of 
desert plants, and the varying amount of the early rains decides the 
varying luxuriance of the spring growth in dift'erent years. A few 
weeks after the great February storm of 1891, Mr. C. E. Orcutt found 
in the Colorado Desert specimens of an Amarantus ^10 feet' high. 
A year later, when the rains were very scant, he collected mature 
specimens of this plant at the same place only 10 cm. (about 4 inches) 
high. This is the common experience of botanists in the desert, and to 
this fact, more than to the actual failure of certain species to germi- 
nate, is due the apparent scarcity of annual vegetation in a dry year. 

When an annual plant is unable to obtain sufficient moisture for 
further vigorous growth, even if it has attained but a small proportion 
of its normal size, it flowers and begins to mature its fruit. If the 
same conditions continue, it accomplishes the final act of life by trans- 
ferring its food supply to its seeds, and then perishes. 

In the upper part of Surprise Gaiion, Panamint Mountains, were 
found mature specimens of Lepidium lasiocarptim 11 mm. high, Mhnulua 
rubellus 17 mm., Draba caroliniana micrantha 16 mm., Piptocalyx cir* 
cumcisstis 7 mm., and Stylocline micropoides 9 mm. No special effort was 
made to collect the smallest. 

In a humid climate an important form of conserved moisture is 
dew, which is deposited upon the surface of the ground and rapidly 
absorbed into it. When we crossed the Mohave Eiver, at Daggett, on 
January 6, 1891, early in the morning, frost was seen over a strip of 
ground a few rods wide along the stream. During the remainder of 
the expedition, neither dew nor frost was seen in the desert, although 
in the next two months perhaps one-half the nights were cold enough 
to freeze any dew that might have fallen. The weather observer in 
Death Yalley« too, recorded no dew. 
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From the foregoing facts the principle is clear that the annual vegeta- 
tion of the desert is supported by capillary moisture derived from local 
rainfall; and fiirthermore, that of the two phenomena, growth of annual 
vegetation and presence of capillary moisture in the soil, each is an 
index to the other as to beginning, quantity, and duration. 

The subject of hygroscopic moisture is unfortunately one about 
which very little is known. • It has been found that a mass of earth, 
kiln-dried and exposed to atmospheric air, absorbs from it a certain 
amount of moisture. According to the experiments of Schubler,^ 
1 kilogram of kiln-dried calcareous sand, exposed at a temperature of 
120 to 160 0. to an atmosphere saturated with moisture, took up, in 72 
hours, 3 grams of water; the same amount of pure blue clay, under 
identical conditions, took up 49 grams; and humus, 120 grams. 

The amount that would be absorbed by various soils in the dry air 
of Death Valley would be much less, yet it is believed to be of 
very great importance in the economy of desert perennial vegetation. 
Whether or not a plant can abstract a sufficient amount of water for 
its continued existence from hygrosqopic moisture alone, in any soil, 
can be determined only by experiment. From several months' obser- 
vation of desert conditions and phenomena, it appears to the writer 
extremely probable that a very important proportion, if not indeed in 
some cases all, of the summer water supply of certain desert shrubs is 
conserved in such a manner. 

TEMPERATURE. 

The observations on the temperature of Death Valley in 1891 for the 
hottest mouth of the year, July, show an average daily maximum of 116^, 
an average daily minimum of 87° and a mean of 102° F. A maximum 
temperature of 122^ occurred five times during the summer. Although 
this maximum has been exceeded in a few instances in India and in the 
Colorado Desert of California, the average temperatures given above 
are considerably in excess of any averages recorded in India, the Sahara, 
or at any other point in our own deserts. Moreover, these tempera- 
tures were taken under cover of a shelter constructed especially to 
eliminate the effect of radiation from the ground. The temperature 
in the shade under normal conditions is therefore a few degrees higher; 
and in direct sunlight bodies that readily absorb heat must reach a 
temperature many degrees in excess of the recorded maximum. 

The only accessible records of the winter temperature in Death Valley 
are those kept by the expedition at Bennett Wells in January and Feb- 
ruary, 1891. The lowest observed temperature was 30^ F., and it was 
not unusual for thin ice to form on water left over night in camp 
utensils. A yearly range of 92^ obtained from these records is doubt- 
less several degrees too low. The average daily range during August 
was 32<^, which is unusually large. The observed range for our second 

> Cited in Sachze's Lehrbnch der Agrionltarohemie, p. 208 (1888). 
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(lay at Bennett Wells was from 73^ to 31o, a difference of 42^. Such 
a range i8 undoubtedly not infrequent in Death Valley. That plants 
nuist be especially a<iapted to endure such wide variations in teinx)era- 
ture, has been pointed out by Dr. J. T. Rothrock ;* but these modifica- 
tions are so associated with adaptations to lessen transpiration that 
the two cannot, with our present knowledge, be clearly distinguished. 

« 

SEASONS. 

In the temperate zone, as for example in the latitude of New York, 
the year is divided into two well-defined seasons, summer and winter, 
characterized respectively by a high and a low degree of temperature. 
The behavior of the accompanying -flora is directly related to these 
seasonal changes. In summer the vegetation is luxuriant, in winter 
dormant. In many tropical regions the seasons arfe characterized by 
only comparatively slight differences in temperature, the cold being at 
no season so great as to stop the growth of vegetation. The period of 
growth in such a region usually follows the season of rainfall, as dis- 
tinguished fi'oni the season of drought. 

In Death Valley and the adjacent deserts occurs a combination of 
temperate and tropical seasons which, although not so unvarying as the 
winter and summer of a northern latitude, have suflicient individuality 
to admit of fair chara(!terization. They are (1) a period of combined 
moisture and heat from February to May; (2) a period of drought from 
June to November; (3) a period of cold during December and January. 
During the first season, which we may call spring, the principal growth 
of vegetation takes place; during the second season, or summer, the 
vegetation assumes a state of rest necessitated by the extreme dryness 
of the atmospliere and soil; and during the third or winter season, al- 
though sutticiont moisture is often present, growth is minimized on ac- 
count of the severity of the cold. 

CLASSIFIED LIST OF DESERT PLANTS. 

A reference list has been prepared which contains only the plants found 
actually in the Lower Sonoran zone of the desert. Weeds are omitted. 

The whole number of species has been divided into two classes: first, 
those of HUMID HABITAT, which are subdivided into (1) aquatic, growing 
in water, and (2) palutfose, growing in wet soil; and secondly, those of 
ARID HABITAT, which also are subdivided into (1) ritpestrine^ growing iu 
canons and on rock-sheltered slopes, and (2) campestrine, growing on 
mesas, washes, sand- wastes, and clayey valley-bottoms. In each of the 
four groups thus constituted the species are set down in four columns 
containing respectively trees, shrubs, perennials, and annuals. All 
herbaceous plants which live through more than one summer are here 
included among the perennials. 

1 Report upon United States Geographical Surveys West of the One Hundredth 
Meridian, in Charge of First Lieut. Geo. M. Wheeler. Vol. vi., Botaoiy, 1878, p. 4. 
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LIST OF DESERT PLANTS. 



OF HTJMID HABITAT. 



AQUATIC. 



Trees. 


Shrobs. 


Perennials. 


Annoals. 


(None.) 


(None.) 


AzoUa caroliniana. 
Cbara fcctida. 
Lemna valdiviana. 
Naias marina. 
Kurippa naHturiium. 
Kuppia maritinia. 
Zannichellia palustris. 


(None.) 



PALUDOSB. 



Frttxinns coriaoea. 
Popnlas freraontii. 
Proeopis Juliflora. 
Proaopis pnbescens. 
ttalix aicm ▼tnolosa. 



Adelia narvifolia. 
Allenrolfea occidentalis 
Atriplex lentifomiis. 
Atriplex parryi. 
Atriplex torreyi. 
Baccnai is eniorj'i. 
Baccbarifl glutinosa. 
Baccbaris sergiliuides. 
Cbilopsis sallcna. 
Ooleosantbng longifolina. 
Plnchea sericea. 
Salix longifolia. 
Salix loniifolia exigua. 
Yitis calffomicft. 



Adiantum oniarginatnm. 
.Audropoj^on uiacrotirus. 
Aiieinopsis californica. 
Aplopappus raceiuosus 

virgatus. 
Apocyinim cannabinnm. 
Asclepias mexicana. 
Asolepias speciosa. 
Aster camosus. 
licrula erecta. 
Bigelovia veneta. 
Cladiuni niariscns. 
CresAa cretica. 
Cyp^'riiB IsBvigatus. 
Distichlis sploata. 
EIeo(*baris rostellata. 
Elyuins triticoides. 
Epipactis gigantea. 
Eqnisetam robustum. 
EquiHetuin Tariegatam. 
Eragrostis pursbTi. 
Fimbristylis tbermalis. 
Glycyrrhiza lepidota. 
Imperata bookbri. 
Iva axillaris. 
Jnncns balticus. 
Joncas cooperi. 
Jancus ntMicisDS. 
Jnncus xipbioides. 
Kochia aiuericana. 
Lytbrum album. 
Iffimulas Iut«us. 
Nitropbila ooctdontalis. 
Oxytcenla acorosa. 
Pbragmltes vulgaris. 
Pluobea campborata. 
Potent IDa eremica. 
Ranunculus c^balaria. 
8cb(jDnuR nigricans. 
Scirpus amerii'anus. 
Scirpus lacustris occl- 

dentaliri. 
Scir])us maritimus. 
ScirpuH olneyi. 
Scirpus nevadf^nHis. 
Sesuvium portulacas- 

truni. 
Sisyriucbium bellum. 
Solanum douglasii. 
Solidago 8|>eotabili8. 
Spartina gracilis. 
Sporobolus airoides. 
Sporobolus asperifolins. 
Sporobolus depaupera- 

tus. 
Stat ice limoninni. 
SuA>da sufl'rutf'HCcnK. 
Tyi)ba angustifolia. 



Aristida br^moides. 
Atriplex argentoA. 
Atriplex ph vUostegia. 
Conyza conlteri. 
Erytbrfca exaltata. 
Erytbrsea nnttallii. 
Ueliantbus petiolaris. 
Heliotropiiun curassavi> 

cum. 
Juncus bufonius. 
Polyi>ogon monspelien* 

SIS. 

Trisetom barbatom. 
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LIST OF DESERT PLANTS— Continued. 



OF ARID HABITAT. 



RUI'ESTBINB. 



. Trees. 


Shrubs. 


Perennials. 


ADnnak. 


(None.) 


AplopappiiH cnncnttis. 
Bi^olovia t«rvtilolia. 
CulcoAanthus atracty- 

loides. 
KchiDocactus wislUeni 

lecontei. 


Anniaria macradenia. 
Cheilnnthes m vriophylla. 
Eucnide arena. 
Galiam stellatnn). 
Hofmeisteria plariseta. 
Cryptantbe raceraosa. 
Nicotiana trigonophylla. 
Kotholaena parryi. 
CEn^'thera cardiophylla. 
Physalis craasilolia. 


Hacrocalyx bipinnati- 

fldtiA. 
Hac*rocalyx membran* 

aceus. 
Hacrocalyx micranthas. 
Parietaria debilis. 
rteroategia drymarioi- 

des. 



CAMPESTRINK. 



Yucca orlwrcsccns. 
Yucca macrocarpa. 



Acnniptopappns sphaB* 

roceplialuH. 
Ain^)hiachyris frcmon- 

tii. 
AplopappuA interior. 
Aplo|iappu8 moiiactis. 
Afltcr niobHvensis. 
Atriplex cani'HCcns. 
Atriplex oonfcrtilViIia. 
Atriplex hj'mcnelytra. 
Atriplex polycarpa. 
Bigclovia graA'eolens. 
Bijielovia nioliavensifl. 
BigcloA'ia pnniciUata. 
CasBia armnta. 
Ccreus eugclniaimi. 
Colcogyne rainoHiAsima. 
Dalea trcniontii. 
Daloa )K)lyndcuia. 
Ecbinocactus polyancis- 

truH. 
Echinocactus polyceph- 

alufl. 
Encelia farinosa. 
Encolia frutescens. 
Ephedra nevndenRis. 
Ei)hedra trifurca. 
Eurotia lanata. 
FranHeria duniosa. 
Franseria oriocentra. 
Grayia spinosa. 
Hymenoclea aalsola. 
Krameria caneitcens. 
Erameria parvifolia. 
Larrea triaentata. - 
Lepidogpartom squama* 

turn. 
Lupinus omatns. 
Lycium andersonii. 
Lycium cooperi, 
}k(iunil1aria dcserti. 
Maniillaria telrancistra. 
Mcno<1ora MpincHcens. 
Opuntia banilaris. 
Opuntia ecliinocarpa. 
Opuntia ramoaiasima. 



Peucephyllum achottii. 
Phoradendron califomi- 

cum. 
Rhus trilobata. 
Sabizaria mexicana. 
Sarcobatus verniicu]*- 

tus. 
Senocio douglasii. 
Sphspralcoa nuinroana. 
Stanleya piuuata. 



Arclomccon califomi- 

cum. 
Arotonn'con merriami. 
BaiU'va niultiradiata. 
Kebbiajuncea a8]>cra. 
Bcerhavia annulata. 
Carduua ocbrocentnis. 
Cladothrix oblongifolia. 
Coldenia plicata. 
CncurbiUi palinata. 
Cncurbita fcctidisaima. 
Eriogonum inflatum. 
Euphorbia polycarpa. 
Gutierrezia micrucepb- 

ala. 
Helianthella argophylla. 
Eocbia californica. 
Lepidium frcinontii. 
Mirabilia IsBvis. 
OrvKopNia membranacea. 
Palafoxia linearia. 
Petalonyx nitida. 
Petalonyx thnrberi. 
Phacclia perityloldoa. 
Porophylium gi-acile. 
Paathyrotea ramoalMai- 

ma. 
Ptiiloatrophe cooperi. 
Ptiloria exigna. 
Knmex hymenoaonaliia. 
Sieglingia pnlchclla. 
Stanley a elata. 
Stipa viridolA. 



Abronia lurbinata. 
Abrouia viUosa. 
Achyronychia oooperi. 
Aroainokia tesaellat|&. 
Aniaoooma acanlis. 
Antirrhinum filipea. 
Atrichoaeris platypb^i- 

la. 
BiHcuteUa californica. 
Calyt'oaeris parryi. 
Cha^uactia attenuata. 
Clitenactia carpbocliiiia. 
Chorizanthe brevicornu. 
Cliorisanthe perfoliata. 
Chorizanthe rigida. 
Churizautbe watsoni. 
Cleorae aparaifolia. 
Clcomella obtuaifoUa. 
Culdenia brevifolia. 
Cryptantbe angnati folia. 
Cryptanthe cycloptera. 
Cryptantbe h'oloptera. 
Cryptanthe interme<lia. 
Cryptanthe micrantba. 
Cry pt anthe ramoaiasima. 
Cryptanthe aubmolUa. 
CuHcuta californica. 
I)alea roollia. 
Dicoria caneacens. 
Dipetalia aubulata. 
Draba aonorse. 
Emmenanthe penduli* 

flora. 
Encelia eriocephala. 
Eremiaatrum beUinidcs. 
Eremiastrum bellioides 

orcuttii. 
Eriogonum an^niloanm. 
Eriogonum baileyi. 
Eriogonum bracbyan* 

tburo. 
Eriogonum insigne. 
Eriogonum rcuiforme. 
Eriogonum thomaaii. 
Eriogonum triehnpea. 
Eriophyllum ambiguum. 
Eriophyllum lanoaum. 
Eriophyllum pringlei. 
Kriophyllum wallacei. 
Erodium cicutarium. 
Eachacboltzia minuti- 

tiora. 
Euphorbia aetiloba. 
Foatuca micro»tachys. 
Filago californica. 
Gilia filifomiia. 
Gilia floccona. 
GUia latifolia. 
Gilia leptoineria. 
Lepidium flavum. 
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LIST pF DESERT PLANTS— Continued, 

OF ARID HABITAT— Continued. 

CAHPE8TRINB— contioned. 



Trees. 



Shnibs. 



Tetrad jmia comona. 
Tetradyniia glabnita. 
Tetradyniia apinoHa. 
Thamnuttnia montaua. 
Yiguiera reticulata. 



Perennials. 



Annuals. 



Lepidtnm laniocarpuiD. 
Leptoflyiie bigclovii. 
LeHC^ue'rolla gordoni hos- 

ail IS. 
Linanthus demissus. 
LiuauthuH dichotomns. 
Linanthus Jonosii. 
Lupin u A brevlcaulis. 
Lupinu8 pusilluB. 
LvcodeHinia exicua. 
Malacothrix glaurnta. 
Malacothrix Konchoidea. 
Malve<>]»4iM rotundit'olia. 
Manlauuidium deniis- 

sura. 
MentKelia albicanlis. 
Mentzelia rctlexa. 
Mohavea brevidora. 
Xavarrfli i» matthcwsil. 
Navarretia schottii. 
Navarretia setosisHima. 
Navarretia aotosissiiua 

punctata. 
Nemaeladus raniosisHi- 

niUH. 
Kemoseris noomcxicaiia. 
(Enothora alyHsoiden. 
CEnothera brcvipoa. 
CRuothera scapoidea. 
(Enotbera scapoidea pur- 

i>ura»oen8. 
CEfnothera refmcta. 
Oxystylis lutea. 
Oxytboca perfoliata. 
Pectooarya liuoaris. 
Pe<'tocnrya so loss. 
Perityle Viinoryl nuda. • 
Phacelia crenulata. 
Phacelia fremontii. 
Pbacelia bispida bracby- 

antha. 
Pliacelia ivesiana. 
Phacelia pachyphylla. 
Phacelia pe<liceilntji. 
Phacelia pulcbclln. 
Phacelia rotundit'olia. 
Piptocalyx circuui.scis- 

sua. 
Plantago patagonica giia- 

phaloides. 
Psathyrotes annua. 
Salvia carduacea. 
Salvia colurabariie. 
Senecio mohavcnsis. 
Sisymbrium canesccns. 
Soniiea jonesii. 
Streptanthus longiros- 

tris. 
Styloclino-microiwidcH. 
Syulricliopai)puH frc- 

niontii. 
Thely podium cooperl. 
Thysanocarpu s curvi- 

pes. 
Uropappns linearifoliua. 
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OENERAL ADAPTATIONS.* 

Before examining the adaptive peculiarities of the desert flora, it is 
necessary to expunge those species which are not sub je<*ted to true desert 
conditions. Aquatic and paludose plants, by their situation in constant 
proximity to water, hav^not been compelled to modify their structures 
conspicuously along the same lines as the arid vegetation of the desert, 
and do not represent its true flora. We shall therefore exclude all 
such plants from consideration unless specific reference is made to 
them, and confine the discussion to the dry-land, or true terrestrial, 
vegetation. 

The absence of trees is the most conspicuous general feature of the 
vegetation. On some of the higher desert ranges, as the Charleston, 
Panamint, and Inyo, occur caps of coniferous timber, which have an 
. abrupt lower limit. When seen from a distance of many miles, the line 
appears quite horizontal and clearly defined ; above it there are forests, 
below it the naked mountain slopes. The winter storms a£ford a sug- 
gestive fa<5t in explanation. Three or^four times in the winter of 1891, 
when the air cleared after a long rain and the clouds broke away about 
the mountain tops, the new fall of snow could be seen lying along the 
mountain crest with a lower limit as level as if laid down along a 
straight-edge, the line of snow corres^ionding with the lower limit of 
trees. Below this altitude the precipitation was in the form of rain, 
and could not therefore be stored for the future needs of forest vegeta- 
tion. Under extraordinary conditions snow may fall at lower altitudes, 
but it always melts away after a few hours' exposure to sunlight. The 
general statement may be made that in the dasert mountains timber 
does not grow below the winter snow line, a condition clearly due to 
lack of moisture. 

These conditions of treelessness and scant moisture exist throughout 
the desert, the former resulting from the latter. It is probable that 
the combined amount of foliage produced by all the shrubs on an a<5re 
of desert surface is not greater than that afforded by a single tree of 
the ordinary humid-region type. If the moisture absorbed by all these 
plants could be concentrated for the use of one tree it could undoubt- 
eilly live. But the support of a root-surface sufiiciently great to absorb 
all the moisture from such an area of ground would be an unbearable 
tax upon the vital resources of any tree, and therefore none, of the 
ordinary type, have succeeded in adapting themselves to this region. 

The tree yucca. Yucca arhorescensj is the nearest approach to a real 
tree that the desert aftbrds, often attaining a height of 6 to 7.5 meters, 
with a trunk 0.5 meter in diameter. Even this arborescent plant and 
its relative. Yucca macrocarpa^ are, however, confined to the high 
altitudes of the desert, just below the lower limit of coniferous trees. 

It is in the shrubby vegetation of the desert that the arid character 
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of the region is most conspicuously reflected. Size, spacing, and form 
of desert shrubs may be taken as their general characteristics. 

The height of Larrea tridentata^ the largest of the desert shrubs, is 
commonly from 1 to 1.5 meters, while that of Franseria dumosa is 
about 0.3 meter. Between these limits the height of nearly all the 
other desert species ranges. In situations of extreme aridity the scale 
is slightly decreased, and in soil unusually well adapted to the needs 
of the vegetation the size of the plants somewhat exceeds these limits. 

The scantiness of the desert vegetation x>ossesses mdre significance 
than has ever been attributed to it. Except in rare instances the 
individual shrub is separated f^om its nearest neighbor by a distance 
of several meters. Never do they stand so close together as to crowd or 
shade each other. The distance from plant to plant varies with the 
aridity of the soil and is determined by it. Only so many individuals 
grow over a given area as can be supplied with moisture from it. In 
a humid climate the individual plants, whether trees, shrubs, or herbs, 
grow close together and by reason of the shade thus produced tend to 
deprive each other of light and of heat. The result is an active com- 
petition of both individuals and species for these necessaries of life. 
Between the separated individuals of the desert, however, no shade is 
produced, and they carry on, therefore, no struggle against each other 
for heat and light. 

It is evident therefore that desert shrubs essentially present in their 
environment the anomaly of a struggle for existence, not against other 
plants, but against nonorganic physical forces alone. This fact makes 
the study of their adaptations especially interesting and instinctive, 
for one element in the usual complexity of environment is removed, and 
we are able to perceive the simple influence of climatic and soil con- 
ditions. 

The form of desert shrubs is the immediate outcome of their spacing. 
Surrounded on all sides by light, they develop in every direction 
equally. The resultant form it rounded or globular, a type from which 
there is almost no departure. In a shaded situation a light-loving 
plant, in order to obtain sutflcient light, must grow tall enough to reach 
above the shading body, and in doing so necessarily loses, or fails to 
to develop, a rounded outline. A creeping shrub or a cone-shaped 
shrub is unknown in the desert. Many species have a well-defined 
trunk and present the api)earanceof miniature trees, while many others 
have only the group of stems characteristic of ordinary shrubs. Peu- 
cephyllum schottii is typical of the first of these forms, Jfjarrea tridentata 
of the second. These two shrubs exhibit also a diversity in individual 
maturity which is worthy of record. A vigorous sx>ecimen of Peucephylr 
lum commonly attains a height of 1.25 meters and has a trunk 7.5 to 10 
cm. in diameter. Sooner or later, becoming incapable of carrying on 
the functions of vitality, it dies. Such a termination of life is common 
to all our ordinary forest trees. They have no provision for indefinitely 
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continued existence. An individual of Larrea^ however, never dies un- 
less by some accident. As each one of the several stems grows older it 
bends forward toward the ground and finally dies, being replaced by a 
younger vigorous stem in the center of the group. The relation be- 
tween these two types of shrub is precisely analagous to that which 
exists between herbaceous annuals and perennials. 

Perennial herbs are fewer in number than either shrubs or annuals. 
Of the thirty recorded in the list, only three, Cucurhita palmataj G. 
fcetidi^sima and Rumexhymenosepalus jhave stems that die to the ground 
each year; thi'ee are grasses that remain more or less green throughout 
the winter ; and the remainder are suflfrutescent at the base. This latter 
character is one of the most important in the history of desert peren- 
nial^. In a humid temperate climate the typical perennial has a stem 
and leaves of soft herbaceous texture, which, at the approach of 
winter, die to the ground. The underground portions, protected from 
cold and not subjected to drought, are well adapted to carry the life of 
the plant through the winter. In regions of somewhat less aridity 
than tlie desert, such as the plains of western Kansas, eastern Colorado, 
and central California, the typical perennial is one with greatly en- 
larged underground parts, capable of withstanding a long season of 
drought. To this type belong the three plants that are mentioned 
above, Cucurhita palmataj C. fcetidissima B.nd Rumex hymenosepaluSjSLud 
many liliaceous plants, such as ChlorogalumjBrodiwaj^ndCalochortuSj 
common in central California. But even such a provision against the 
effects of aridity appears to be insufficient for most plants in the Mo- 
have Desgrt, and the adaptation generally successful is the maintenance, 
throughout the dry season, of a slow rate of transpiration. This is 
effected through the suflfrutescent living lower portion of the stem. In 
none of the perennials of this type listed above is there a conspicuous 
enlargement of the roots for the storage of water. The adaptation for 
a minimum but continued transpiration seems to be entirely adequate for 
the needs of the case. It is to be remarked, therefore, that these suflfru- 
tescent perennials are functionally slirubs, as distinguished from true 
perennials and from annuals. With the exception of the three peren- 
nials already mentioned and the three grasses, whose status is some- 
what uncertain, the arid vegetation of the Mohave Desert region may 
be treated as made up of shrubs and annuals. 

The list of annuals is large, and in their types of form they do not ap- 
pear peculiar. A few are prostrate, as Dalea mollis and Achyronychia 
cooperi; many diflfusely branched, like Neinacladtis ramosissimus and 
Cleomella obtusifolia; and many others erect and little branched, for 
example Encelia erioeephala and (Enothera brevipes. An annuaUs well 
adapted for life in this desert, because it confines its period of growth 
to the rainy season, when the climate is not extraordinarily arid, and 
at the approach of summer dies, only the ripened seeds living through 
the summer and winter. 
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SPECIAL ADAPTATIONS. 



In turning now to examine the minuter structural characters of the 
desert flora, one finds among the annuals little that is remarkable. 
Their leaf surface is well developed, many have soft herbaceous foli- 
age, none have thick succulent leaves, and comparatively few have 
marked modifications to prevent rapid transpiration; yet some adaptive 
characters may be detected. A few species are canescent with a close 
covering of hairs (Dalea mollis, Plantago patagonica gnaphaloides^ 
Psathyrotes annua, and others), and many (as Abronia villosa^Mohavea 
breviflora, and Pha^lia crenulata) bear viscid-glandular hairs. 

It is in the shrubs, however, which are subjected to all the seasonal 
changes of many years, that the most marked modifications occur. 

There are several important stages in the life histories of plants, at 
any one of which, if an adverse or peculiar environment is preseiited, 
special adaptations are required in order to insure the continued effi- 
cient existence of the species. Perhaps the most important of these 
are the periods of reproduction, dissemination, hibernation, 'germina- 
tion, and growth. 

The process of reproduction seems to present in these plants about 
the same problems as in those of an ordinary climate. The customary 
methods of pollination, by insects (as in Opuntia echlnocarpa) and by 
the wind (as in Atriplex hymenelytra), are found here as in other 
regions. A cursory view of these matters did not show that wind-pol- 
lination and self-fertilization were unusually prominent. Insects ap- 
pear to be sufficiently numerous to ac«M)mplish all necessary floral visits.. 

The dissemination of seeds and fruits presents a wide range of adap- 
tations. The wind is enabled to distribute the achenia of many com- 
positse {Aster mohavensiSj Tetradymia spinosa, etc.) by reason of their 
finely divided pappus; the fruits of Larrea and Eurotia by the long 
divergent hairs on their surfaces; those of Afripiea?, Orayia, and Sar- 
cobatus by lamelliform enlargements of the involucre; and those of 
Sdlazaria by a bladdery inflated calyx. In none of these cases is the 
fruit buoyant enough to remain suspended in the air, but it is sufficiently 
light to be blown along the surface of the ground by an ordinary wind. 
In Eriogonum trichopes the stem breaks oft* at the base and the whole 
plant is blown over the desert as a tumble-weed. The fruits of Krame- 
ria canescensy Franseria dumosa, and Petalonyx thurberi are provided 
with barbed bristles, by which they may catch in the fur of animals and 
be transported to long distances. Only a few species produce fleshy 
fruits {Lyoium andersoniij Mamillaria tetrancistra, and a few others). 
Thefruits of Opuntia, which in less arid regions are often fleshy, are here 
all dry; and, in general, it is evident that the tendency is against the 
evolution of plants with pulpy fruits. This tendency undoubtedly re- 
sults, not from any insufficiency of such a means of dissemination, but 
from the inherent difficulty of producing fleshy structures in so dry a 
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climate. Modifications similar to those eaumerated are found also 
among the annuals. 

Hibernation is, in many types of vegetation and under many condi- 
tions of life, a period that demands the most perfect preparation. The 
death of the stem and the storage. of food-material in underground 
structures in a typical perennial, and the resting of seeds before ger- 
mination in annuals, are the two ordinary methods of herbaceous hiber- 
nation in humid temperate climates. The first provision is nearly un- 
known in the desert, because of the almost entire want of true peren- 
nials, while the second is, of course, the common and only method for 
the wintering of annuals. The hibernation of desert shrubs presents 
many remarkable features, but as it is intimately connected with the 
phenomena of growth it will be discussed under that head. 

The germination of seeds in a desert is a subject that presumably 
presents some unusual features, yet the probability that germination 
takes place almost exclusively at rainy periods simplifies the matter 
very materially. It was, however, impossible to make observations in 
this line. 

The problem of ordinary vegetative growth of desert shrubs must, 
from the nature of things, be more serious than any other in their life- 
history. Light and food are abundant, but moisture, both of soil and 
air, is far too little for the usual needs of vegetation. 

A plant absorbs moisture from the soil through its roots, carries it 
along its stem, and transpires it by evaporation from the stomata of 
the leaves. Transpiration is an absolute necessity in the growth of a 
plant, for upon it depends directly the performance of several of the 
vital functions. If a plant of ordinary structure, such for example as . 
red clover, were exposed to the climatic conditions of the desert it 
would wilt, dry up, and die. To speak in physiological terms, the hot, 
dry air has caused more water to be transpired from the leaves than 
the roots can supply, the soft tissues have lost their turgescence, and 
the dependent vital functions have ceased. The first theoretical neces- 
sity of the plant is that the water it absorbs from the ground shall 
practically equal in amount that which it transpires. Desert shrubs 
accomplish this by the reduction of transpiration and by the increase 
of means for absorption. 

A specimen of Opuntia echinocarpaj growing on the open mesa in the 
vicinity of Daggett, was examined to ascertain to what extent its root 
system had developed. The main root divided itself, close to the base 
of the stem, into horizontal branches. One of these, 8 mm. in diam- 
eter at the base, was traced to the distance of 2.64 meters when it 
broke at a diameter of 1.5 mm. Its distance beneath the surface varied 
from 5 to 10 cm., and many smaller roots branched off from it. The 
plant had eight roots as large or larger than this one, two of them 1.6 cm. 
in diameter at the base, and several smaller ones. , The aerial part of the 
plant consisted of two branching stems^ each 48 cm. high. The root 
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surface of this plant, it may be seen, is remarkably large in comparison 
with the height of the stem. It should be remembered, too, that the 
stems and branches of this plant are cylindrical, about 2.5 cm. in diam- 
eter, and, except for the minute leaves that are present for a few 
weeks in spring, devoid of foliage. Furthermore, the surface of the 
branches is conspicuously cuticularized. The transpiratory system of 
the plant is exceedingly restricted, compared with the absorptive 
surface of the root. In this particular case the roots, from their hori- 
zontal iK)sition near the surface of the ground, are evidently adapted 
to take up surface moisture. Such a provision does not appear, how- 
ever, to be general among the plants of the Mohave Desert, in which 
dew rarely or never falls, although it is reported to be a common 
adaptation in the deserts of Arabia, where dewy nights are frequent.^ 

The roots of Prosopis juUflora grow to enormous lengths. In the 
dry bed of the Amargosa River, between Salt Wells and Saratoga 
Springs, Death Valley, was seen a root of this tree, which had been 
washed out by a torrent, 15.8 meters in length. Its diameter at the 
smaller end was about 1.5 cm., at the larger about 3 cm., and it bore 
DO lateral branches. A cortex of unusual thickness is present in the 
roots of many of the desert shrubs. 

During the season of drought the largest amount of moisture that the 
roots can by any possibility absorb is comparatively small, and the 
greatest burden of modification must fall on the transpiratory system. 

Before presenting a general consideration of the methods of reducing 
transpiration we shall examine several shrubs, to find what particular 
modifications each has undergone to this end. 

Aoamptopappue aphcerocephalus. — The stem is of slow growth and the bark white, 
thin, and spongy. The leaves are oblanceolate-linear, reaching 1.5 cm. in length, 
thick, green, with glabrous or sometimes scabrous surfaces. The short, stiff hairs 
that are sometimes present appear in their young state to be slightly resiniferons. 

Amphiach^'U fremontii. — A stem 2.5 mm. in diameter, in addition to the bark, 
shows six annual rings. The wood is hard, the bark about 1 mm. thick and composed 
of soft, dirty- white, pith-like tissue. The leaves, which are decidnous, are from 5 to 
10 mm. long, green in color, and scabrous with short hairs, some pyramidal-acumi- 
nate and pointed, others gland-tipped. 

Aplopappus interior. — One stem 6 mm. thick is 5 years old. The bark when old 
becomes dark gray, and has a spongy, slightly fibrous structure. The Jinear-ob- 
lanceolate leaves are thick, glabrous, and Impressed-pnnctate with numerous resin- 
glands. Three resin-passages run lengthwise through the leaf, as in BigeUma tereH- 
foUa, 

Aplopappus monactis. — ^The bark is pale brown and more fibrous than in A, interitMr, 
while the wood has about the same texture and rate of growth as in that plant. 
Each year's growth has a length of from 6 to 10 cm. The leaves are similar in form 
and structure to those of A. interior, but they bear in addition scattered, short but 
flexuous hairs, each consisting of a single filiform cell attached to the epidermis 
through the medium of another short, constricted cell. 

Aster moharensis, — The bnrk is similar in color, texture, and structure to that of 
AmphiachyriSf but often 1 mm. thick. The annual rings of wood are difQcult to count. 



*Volkeus: Die Flora der ^Egyptisch-Arabischon Wiiste, p. 24 (1887). 
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The leaves are variable in size, fomi, and area of snrfaoe, often reaching a length of 
5 cm. and a width of 1 cm. They are green in color, and are provided scantily in 
varied proportions with two kinds of hairs — one long, curled, and several-celled ; the 
other short, made up of two or three colunins of cells, and surmounted by a thick, 
spherical gland. Each column cont'ains from one to three short cells, placed end to 
end. In the axils of many of the leaves are buds, evidently prepared for develop- 
ment during the following year, which are densely woolly with the hairs of the 
kind first described. 

Atriplex oonfertifolia.— The wood and bark are similar to those of Amphiaohyria. 
The leaves have an area, on either surface, of 0.5 to 1 sq. cm. The netted, partly anas- 
tomosing veins of the leaf are densely coated with cells full of chlorophyll, while the 
cells of the intervening spaces contain very little. Stomata are abundant on both 
surfaces of the leaf, and a thick coating of large, thin- walled, bladdery cells closely 
covers and protects the epidermis. Atriplex canescent, A, hymenelytra, and J. 
polycnrpa are all characterized by leaves of large surface-area and similar modi- 
fications. 

Behbia juncea aspera. — ^The stem wood is soft, with the annual rings indistin- 
guishable and the pith large. The thick, filiform-linear leaves are scabrous with 
appressed, short, stifi'-pointed hairs. 

Bigclovia teretifolia — The wood is hard and of slow growth, but the rings difficult 
to distinguish; while the bark is like that of Amphiachyrii. The leaves are nar- 
rowly linear, thick, and semiterete. They have no pubescence, hut are covered 
with pits, at the bottom of each of which is a resiu-gland. Three resin- passages 
run longitudinally through the leaf. 

Cassia armata, — ^The stem is green, striate, apparently glabrous, and evidently 
performs for several years the fiinction of transpiration. 'The wood is thin, the 
pith large, and the annual rings indistinguishable. The epidermis of the stem is 
covered by a dense coating of short, thick, unicellular, club-shaped hairs, each 
of which is reflexed and appressed to the stem. This hairy coating resembles in 
miniature a roof covered with cylindrical tiles. Occasionally one of the hairs is 
conspicuously larger than the others and possesses the remarkable character of 
containing chlorophyll. Stomata are present in the epidermis. The rachis of the 
compound leaf is about 5 cm. long, and reaches a thickness of 2 mm. and a breadth 
of 2.5 mm. In transection the rachis is seen to be made up of chlorophylless, pith- 
like tissue, bearing on its outer surface, beneath the epidermis, a thin layer of 
chlorophyllose cells. The rachis bears a few pairs of small, deciduous leaflets, which, 
like the rachis itself, are glabrous or bear a very few appressed, short, cylindrical 
hairs. 

Cereus engelmanni, — This is similar in its structure to Echinocactus polycephaluSf hut 
the stem is cylindrical instead of globular, and bears no woolly hairs at its apex. 

Dalea fremontii, — The leaflets' are generally oblong in outline, 5 to 10 mm. long, 
thick, and moderately pubescent, with appressed silky hairs, which, while the leaflets 
are young, form a dense^covering over them. Imbedded in the substance of the leaf 
are scattered resin-glands. The leaflets appear to be early deciduous. 

Dalea poly adenia.— The stems are of slow growth, and very little thickening takes 
place in the bark. The epidermis of the stem is densely covered with a coating of 
retrorsely appressed, short, straight hairs, among which are interspersed large, ses- 
sile resin-glands. The deciduous compound leaves are covered, but less densely, 
with similar hairs and glands. 

Echinocactiis polyancistrus is modified in a manner similar to E, polycephalus, except 
that the stems grow singly and bear no woolly hairs at their apices. 

Echinocactus polycephalus. — This cactus grows in sessile groups made up of a few 
globular, ribbed, chloropliyllose stems without foliage. The thick epidermis is 
glabrous and the interior of the stem very mucilaginous. The growing, depressed 
apex of the stem is covered with a mass of long, white, implexed woolly hairS| which 
drop away as the parts become older* 
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Encelia farinosa, — ^The wood of old stems is moderately hard, bat the annnal rings 
are indistingaishable. The bark is closer and more compact than in any of the other 
plants hitherto described. The leaves are large, ovate, sometimes 8 cm. long, and 
are provided with a thin, close covering of unicellular, siiuple, entangled hairs. 

Encelia fruteseenB. — ^The leaves, which are similar in fonn to those of the last 
species, but smaller, have a rather scant covering of slightly appressed, sharp-pointed, 
thick-based, stijQf hairs, each composed of 3 to 5 cells. 

Ephedra nevadensie and E, trifuroa. — ^Like all the other species of the genus, these 
plants have no herbaceous leaves, bnt carry on transpiration by means of the epi- 
dermis of the stem. That organ is devoid of any hairy coating but is conspicuously 
cuticularized. 

EuroHa lanata. — The linear-oblong leaves are covered on both faces by a coat of 
loose, stellate hairs. 

Franeeria dwmosa, — The wood is hard and of slow growth, but the annual rings are 
indistinct. The bipinnatifid leaves and the young branches are coated densely by 
a series of overlapping straight, white, stiff, 2- to 5-celled hairs. 

Grayia epinosa, — The wood of the branches is hard. The leaves when in the bud 
are densely covered with short, white hairs of a very peculiar pattern. They are 
unicellular, rather thick- walled, and much branched.. The branches are short and 
thick and somewhat loosely interlocked, the mass formed by a single hair being 
nearly isodiametrical. As the leaf attains its full development in the spring, the 
hairs become separated so that they appear in abundance only at the apex of the 
leaf. 

Krameria oanesoene and JT. parvifolia. — The leaves and yonng shoots are covered 
with a dense white coat of unicellular, straight, slender, thick- walled hairs. 

Larrea iridentata. — The leaves, when young, and the sepals, are coatedwith a silky 
covering of long, straight, white, appressed hairs. Later in the season the leaf is 
protected from desiccation by the resinous substance which pervades its tissues and 
often exudes on its surface. 

Lycium andereonii. — The wood is hard and the rings indistinct. The small, oblan- 
ceolate leaves are glabrous and thick, and after accomplishing the various functions 
of assimilation in the spring mouths they turn yellow and drop off. 

Lycium oooperi. — ^The wood is like that of the last species, and the leaves, of similar 
form but of larger size, are covered with short, glandular hairs. 

MamUlaria deserii and M. tetrancistra have short, thick stems similar to those of 
Echinocactue polycephalus, but smaller aud usually single. 

Opuntia haeilaris, O. echinocarpa, aud O. ramoHssima. — The first of these has flat, 
pa<l-like stems practically devoid of vegetative leaves, while the other two have 
cylindrical, areolate, branching trunks and rudimentary leaves that fall very early in 
tlie summer. 

reucephyllum schoUii. — The leaves are 2 cm. or less long, glabrous, nearly terete, 
canaliculate along the upper side, punctate throughout with impressed glands, and 
usually exude a resinous substance. 

Salazaria mexicana, — The wood is soft, one stem attaining a diameter of 4 mm. 
in four years. The epidermis of the young branches, which are green and assimila- 
tive, is canescent with a coating of )>endant hairs similar to those of Cassia armata. 
None of the hairs, however, seem to be chlorophyllose, and their exposed portion is 
not so turgid as in the hairs of the Cassia. The leaves often present two surfaces of 
1 sq. cm. each aud are nearly glabrous, but show a scant evanescent remnant of hairs 
similar to those of the stem. They are early deciduous. 

Sarcohatus vermiculatus, — The stems are white-barked when young, gray when 
older, have hard, greenish wood, and often attain a diameter of 4 mm. in two years. 
The leaves are nearly terete, fleshy, and glabrous. 

Tetradymia comosa. — The stems, iuvolucral bracts, and linear leaves of this shrub 
•re whitened with an arachnoid but close and persistent pubescence* 

13095— Ifo, 1 i 
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Tetradymia glahrata. — ^The leavM are of two kinds, those borne on the shoots of 
the season, and those borne, fasciculate at the nodes, on one-year-old stems. The 
former are filiform-linear, longer than the others, acnte at the a}>ex, and bear an 
arachnoid pubescence. The others are shorter, obtuse, glabrous, and undoubtedly 
early deciduous. 

Tetradymia tpinoia. — ^The stems are covered with a close dense tomentum, and the 
pedicels and involucral bracts with arachnoid pubescence, while the primary leaves, 
which are transformed to slender spine8, are at first arachnoid-pubescent, then gla- 
brate, and the axillary-fasciculate leaAes are glabrous or at first arachnoid. 

Tkamnotma montana, — ^The stem has a large pith and a thin layer of wood. The 
bark remains green, without thickening, for sometimes three or four years. Its 
surface is devoid of pubescence, but is roughened with blunt elevaticms, each con- 
taining an iDibedded gland. The small leaves are liuear-oblanceolate, glabrous, 
sparingly impressed- glandular, and very early deciduous. 

Returning now to a topical review of the characters presented, I 
may remark, first, the small yearly growth of branches, both in length 
and thickness. This is such a common character of the shrubs previ- 
ously enumerated, that it is scarcely necessary to mention particular 
cases. It is rare for a branch of a desert shrub to grow more than 10 
cm. in a single season, and most of them grow far less. This character 
is to be considered a necessary outcome of reduced potential growth 
rather than a modification to lessen evaporation, yet it reciprocally pro- 
duces that very effect*. 

Size, form, and thickness of leaves are points in which a striking com- 
munity of modification is exhibited. Of the forty-one shrubs examined, 
only ioxxv^ Aster mohavensis, Atriplex hymenelytra^ and the two EncelicBy 
have leaves whose single surface-area exceeds 1 sq. cm. Most plants 
of Aster molmvensis have leaves of much smaller area, and it is probable 
that all of them lose the power of transpiration early in summer. The 
other three; plants have a specially modified protective epidermal cover- 
ing, which compensates largely for their size. In the direction ot 
minuteness in fimctionating leaves there is no limit, for in Cereus and 
Echinocactus they are entirely wanting, while in Ephedra they are rep- 
resented by scales devoid of chloropliyll and so constinicted as to pre- 
clude the possibility of transpiration. In such cases all the trans- 
piration is carried on by the stem. 

The form and thickness of the leaves of these shrubs are direct 
modifications for reducing the evaporating surface. Eight species have, 
as stated above, nontranspiring leaves, eightt^eii have entire leaves 
varying from filiform to linear-oblong, nine are entire and obovate to 
orbicular, while only seven have the ordinary form of an ovate, acuminate, 
toothed, or lobed blade. In this statement leaflets of compound leaves, 
such as those of Gamia and Dalea^ are treated as single leaves. The 
tendency toward thickening of the assimilative leaves in this series of* 
plants is conspicuous, and the resulting leaf is commonly of a fleshy 
texture. Not a single species bore a really thin leaf. These facts in- 
dicate a strong tendency toward simplicity and compactness of form. 

The early falling of leaves in desert shrubs is a matter that has at- 
tracted little attention. In Cassia armataj Lycium anderHonii^ Salazaria 
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mexieanaj and Thamnosma montana nearly all the leaves drop away 
in early snmmer, soon after the long drought has begun to cut off the 
customary rain supply of the spring months. The most interesting 
feature of this phase of adaptation is the fact that in none of these four 
plants do the leaves possess the chara<5ter of either a hairy, scaly, or 
resinous epidermis, nontranspiratory modifications to be described 
below. It seems that these leaves, pushing out firom the bud with the 
spring rains, carry on for a few weeks a rapid transpiration; but at the 
advent of arid conditions they become powerless to continue such a 
rate of transpiration, and not being adapted for the minimum rate de- 
manded by their new surroundings they dry up and drop away. It is 
probable that the few other smooth-leaved shrubs in the list have the 
same summer history, but I had no opportunity of observing them. In 
Tetradymia gldbrata the axillary- fasciculate leaves, evidently early 
deciduous, are glabrous, while the primary, persistent leaves are per- 
manently covered with arachnoid hairs. In the case of species whose 
leaves are deciduous, transpiration is carried on in summer tlirough the 
epidermis of the stem, and necessarily there is in the latter organ an 
abundant supply of chlorophyll to permit the assimilation, of food. 
Cassia armataj 8alazaria mexicana, and Thamnosma mont<ina are con- 
spicuously thus provided with chlorophyll. 

In the majority of plants, however, the leaves remain on the stems 
during the greater part of the summer, carrying on their functions. 
To confine transpiration to that minimum which alone it is possible 
for a plant in such environment to support, the surfaces of the le^ives 
are protected either by a resinous exudate or by a close covering ol 
dry hairs. 

In Larrea tridentata is found the apparently simplest form of resinous 
coating. The leaves and small twigs are thinly spread with a covering 
that closely resembles in appearance ordinary shellac. To the abundance 
of this resinous matter the plant's popular name, creosote bush, is duo, 
for in burning the green wood and leaves of Larrea a pungent odor is 
detected and a dense smoke arises. That the function of the coating 
is to minimize transpiration there can be no doubt, but the precise 
method by which this is brought about has not been ascertained. It 
it were simply by the complete mechanical varnishing of the leaf-sur- 
face, all transpiration would cease. It should be pointed out here tliat 
in winter, when we first became familiar with the creosote bush, its 
leaves were thoroughly varnished ; but in June, when the si)ring growth 
had nearly cesised, the leaves appeared to have very little of the 
coating. There is in this fact an evident correlation between rapid 
transpiration and absence of resinous covering, and a similar cor- 
relation between slow transpiration and the presence of su(».h a cover- 
ing. Herbarium specimens of this plant seldom show consi)icuously 
the resinous coating, since they are usually collected in the flowering 
season^ apparently before the resin has fully developed. 
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A resinous exudate of doubtful origin is sometimes seen on the 
leaves of ^Amphiachyris JYemantiij but in most cases such a substance, 
when it occurs in desert plants, is definitely associated with conspicu- 
ous glands. Seven of the shrubs in our list are provided with glands 
situated upon the surface of the epidermis or partly imbedded in the 
tissues. These shrubs are Aplopappus interior j A. manactiSj Bigelovia 
teretifoliaj Dalea fremoniii^ Dalea polyadenia^ Feucephyllum schottiij 
and Thamnosma montana. In the species last named the glands are 
confined almost entirely to the stem and branches, and are found only 
very sparingly on the leaves. A similar condition of things exists in 
Dalea polyadenia. In the two species of Aplopappus^ the Bigelovia^ 
and Feucephyllnm the glands are confined to the leaves. These two 
tyi>es of the distribution of glands are seen at once to be correlated 
with the functions of stem and leaf. Plants which rely principally 
upon their leaves for transpiration, have these organs more glandular 
than their stems, while plants in which the leaves drop off early, and 
which, therefore, are forced to transpire from their stems, have precisely 
the opposite provision. In three of these seven glanduliferous species, 
namely, in Thamnosma and the two species of Dalea^ the contents of the 
glands do not exude over the surface of the adjacent tissues, and there- 
fore only a portion of the surface is protected by the exudation. This 
fact suggests strongly the idea that in such cases some other function 
than the mere mechanical sheltering of the trauspiratory surface must 
be ascribed to these glands. The elucidation of tbe problem is likely 
to be attained only by direct experiment. 

Fourteen of our forty-one shrubs have a conspicuously developed hairy 
coating of the leaves or stems. They are Cassia armata, Dalea polya- 
deniaj the four species of AtripUx^ Encelia farinosa, Eurotia lanataj 
Franseria dumosa, Krameria parvifolia^ K. canescens, Salaaaria mexi- 
cana, Tetra^dymia comosa^ and T. spinosa. A minute examination of 
the various tyi>es of hairs represented in these plants, while interesting 
and instructive from a purely histological standpoint, is not desirable 
here. The form of the individual hairs in most of the species is . 
described in the list above, but the general imi)ortant fact is that 
from almost any form of trichome there may be developed, under a 
desert environment, a close hairy covering, so constructed as to 
greatly reduce the amount of heat transmitted from the air to the 
plant. In general, the individual liairs of such a covering have no 
moist cell-contents, but are minute sacks or tubes of cellulose filled 
with air and closely felted together. The air contained in the cavities 
of the hairs and in the spaces between them constitutes an excellent 
nonconductor of heat. It is undoubtedly true also that the circula- 
tion of air through the interstices between the hairs is comparatively 
sluggish, and the extremely dry atmosphere is therefore admitted very 
slowly to the stomata and through them to the moist interior of the leaf. 
The preponderance of tbe coating on either the l^v^ ov tb^ stem is 
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correlated, like the resinous exudate of glanduliferous plants, with the 
relative importance of the transpiratory functions of these organs. 

I have not yet accounted for a certain scant hairiness that occurs in 
some of the desert Shrubs. The leaves of Aster mohavensis and Orayia 
itpinosa are described above as bearing a few scattered hairs. Although 
very different in form, they possess the characteristics that have been 
mentioned as common to the individual hairs of the densely coated spe- 
cies enumerated in the preceding paragraph. To repeat, they consist of 
dry cells containing only air, and they are adapted, therefore, to be non- 
conductors of heat. Scattered thinly over the surface of the leaf, how- 
ever, they provide a very unimportant protection to it. If now a leaf 
in its young stage be examined, it is found, conspicuously in the case of 
Orayia spinosaj that the hairs attain their full size early, while the leaf 
is still very little expanded. In this stage of the leafs development 
the small number of hairs is amply sufficient to cover it and to prevent the 
moisture of its tissues from evaporating. Later in the development of 
the leaf, during the period of rapid spring transpiration, when the 
epidermal tissues have become strong, the covering is not needed, and 
still later, in the arid months, the leaves dry and drop off. In several 
other desert shrubs of the deciduous-leafed type, the same character of 
hairiness is exhibited, and the same function is evident. 

In connection with this subject of the protection of nascent organs I 
wish to point out the fact that scaly buds are almost unknown in these 
desert shrubs. The form of protection that has been described above, 
or some equivalent in epidermal modification, is almost universal in 
these plants. In a humid climate the familiar type of winter bud, both 
in trees and in shrubs, is a bud covered and protected by scales. Only 
in rare instances, for example in Cornus florida and the species of Vibur- 
nuMj do the organs that constitute the outer covering of winter buds 
develop later into organs with other functions. In a large majority of 
cases the bud-covering is made up of scales which, after the bursting 
of the bud in spring, are incapable of further development and drop 
away. The typical leaf in a humid climate is large, thin, bright green, 
and provided with a film-like epidermis. The development of an in- 
durated bud-scale, which has been exposed for months to wide ex- 
tremes of temperature and sunlight, into such a delicate structure as 
that just described, is hardly compatible with the principles of leaf 
growth and is rarely accomplished. We have therefore in humid 
climates a sharp differentiation between bud-scales and foliage leaves. 
In the case of desert shrubs the same infiuencing conditions do not 
exist. The environment of the latter consists essentially of extiemes in 
temperature combined with aridity of the atmosphere. The close, hairy 
coating of nascent leaves, which has been described above, and which 
exists all the more effectively in leaves that are permanently covered 
with hairs, is entirely adequate to resist these conditions; and since in 
spring and summer a similar covering, or at least an indurated epidermiS| 
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18 required to protect the plant from excessive transpiration, the same 
structare is made to answer both puriK>8es, and no differentiation of 
bud-scales is required. 

A few genera of desert plants, Ephedra^ Cereus^ and Echinocactus^ carry 
on transpiration through their stems only, and are protected by neither 
glands, resinous exudate, nor hairy covering. In Ephedra transpira- 
tion is reduced undoubtedly by a thickened and extremely impervious 
cuticle, aided by the mechanism of the stomata. In the other three 
genera, all belonging to the order Oactacese, there is likewise a marked 
thickening of the cuticle, together with a special modification of the 
interior tissues of the stem to retain water. If a leaf or stem of any 
plant not containing these water reservoirs be split, the organ is speedily 
dessicated, since the soft tissues exposed by the cutting are not adapted 
to resist the drying effect of the air. But if an Echinocactus stem be 
cut open, the outer layers of cells on the raw surface become dry and 
form an artificial coating. With this slight protection the interior 
tissues are capable of retaining their moisture, even in the plant press, 
for several weeks. 

A few other a<laptive characteristics of desert shrubs may be men- 
tioned before the subject is dismissed. The prevailing type of wood 
is of a hard, close-grained texture, such as that of Larrea or Sarco- 
hatuH, There appears to be a general tendency for shrubs of slow 
growth to form harder, finer wood than those of rapid growth. In 
Salazaria mexicana and Cassia armata^ however, we find as exceptions 
to this rule a large pith surrounded by a thin, soft layer of wood. These 
two plants and others like tiiem I take to be species which,^^ a region 
with humid climate and cold winter, would develop herbaceous stems. 
In the arid climate of the desert they have followed the general ten- 
dency of the veg(»tation t^o i)ersist alive through the winter, but they 
have still retained some of the structural characteristics of herbaceous 
stems. 

The bark of those desert shrubs w^hich transpire principally through 
their leaves is thickened, dry, and spongy, while that of transpiratory 
stems, such as Thamnosma montana^ is usually reduced to an epidermis 
covering a green, chlorophyllose, assimilative tissue. These two types 
of bark are well adapted for their respective functions. 

One function of hairy coverings must be passed with the barest 
mention, namely, prevention of extreme or rapid radiation. On account 
of the clearness and dryness of the desert atmosphere, unusually great 
radiation ensues after sunset, and the temperature of all objects on the 
surface of the earth is rapidly reduced. Often on the desert in winter, 
after working during a sunny afternoon in a warm and comfortable tent) 
we found ourselves within a few minutes after sunset chilled and 
shivering. We observed a frequent daily fall of temperature from 70° 
F. to a few degrees below the freezing point. In summer a similar daily 
range occurs, but with higher extremes. Such abrupt changes in tern- 
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X)eratare would be fatal to a growing plant of ordinary stmctore. It 
is undoubtedly true that the hairy covering, and perhaps also some 
other structural characteristics of desert shrubs, have the effect of molli- 
fying these conditions. The subject is one that invites and requires 
experiment. It should be pointed out here that the depressed vegeta- 
tion near timber-line on high mountains exhibits epidermal structures 
very similar to some of those which occur in the desert. The densely 
canescent Lupinus breweri and Raillardella argentea of the Mount 
Whitney region may be cited as examples. The temperature at these 
altitudes is seldom or never extremely high, but the conditions of clear 
air and consequent rapid radiation at niglit exist here precisely as in 
the desert. There can be no doubt that the primary function of these 
modifications has reference to the regulating of temx)erature rather than 
the regulating of moisture. 

CATALOGUE OF SFECIIE& 

RANUNCULACE2I. 

Clematia llgnsticifoUa Nutt. in Torr. & Gr. Fl. i. 9 (1838). Type locality, 
''plains of the Rocky Moantains, in open and in bushy places, near streams." ^ 

A Clematis without flowers or fruit was abundant along streams in several cafions 
of the Panamint Mountains. It is undonbt'edly a form of this species. 

ThaUotmin alpinom L. Sp. PI. i. 545 (1753). Type locality European. 

Along Cottonwood Creek, White Mountains (No. 1806). This oircumpolar species 
extends southward on the Atlantic side of the hemisphere to Anticosti and Newfound- 
land, and alqng the Rocky Mountain system to Colorado, Nevada, and Utah. It is 
now reported for the first time in California. 

Thaliotmm fendlerl platycarpum Trelease, Proc. Bost. Soc. Nat. Hist, xxiii. 304 
(1886). Type locality, "California." 

This has been separated from T. fendleri as a distinct species^ mainly on 
account of differences in the pubosceuce and in the sepals. It appears, however, that 
the form and texture of the sepals vary considerably in T. fendleri. The pubescence 
of New Mexican specimens of that species appears under a lens densely and minutely 
scaly or granulose, while the Califomian plant appears glabrous with the exception 
of its gland-tipped hairs. A surface similar to this is possessed by most specimens 
of T. fendleri from Colorado. An examination of all these with a compound micro- 
scope shows that the apparent difference is one of degree, not of kind. In the Cali- 
fomian and Colorado plants the outer surface of each epidermal cell is only moder- 
ately convex, while in the New Mexican plant the surface has apparently protruded 
into a knob with a constriction at its base. So closely set are these knobs that they 
form a complete coating over the leaf surface. Between these two extremes all 
gradations may be found. On Frazier Mountain (No. 1204), and near Mineral King 
(No. 1387). 

* In quoting North American type localities a literatim copy of the original text is 
given, the only variation being in the non-capitalization of the initial letter, in a 
uniform use of Roman instead of italic letters, and in the omission of diacritic marks. 
If the work containing the original description could not be consulted, aU reference 
to the ty]>e locality is omitted* 

"Pitt. 1.166(1888). 
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Anemone sphenophylla Poepp. Fragm. Syn. 27 (1833). Type locality, ''in Chile 
boreal [i] collibns gTaminoe[is] ad Concon." 

Johnson Cafion, Panamint Monntains (Nos. 494, 500). This species appears never 
to have been collected in California before. 

Pulsatilla oooidentalia (Wats.) Proo. Amer. Acad. xi. 121 (1876), under ^ii<nNOfi«; 
Freyn, Deatsch. Bot. Monats. viii. 78 (1890). Type locality, " in the mountains, from 
British Columbia southward to Mf. Shasta and Lassen's Peak.'' 

Near Mineral King, Sierra Nevada (No. 1531.) This is the American representative 
of the Old World species P. alpina. 

Ranunoulua alismasfoliua aliamellus Gray, Proc. Amer. Acad. vii. 327 (1868). 
Type locality, '' Lake Tenayo and on Mount Dana, Sierra Nevada, to the height of 
12,000 feet." 

Near Mineral King (No. 1567) and in Big Cottonwood Meadows (No. 2123), Sierra 
Nevada. 

Ranunculus aquatilia triohophyllua (Chaix.) in Villars, Hist. PI. Daaph.336 
(1786), as B. trichophyllua; Gray, Man. ed. 5. 40 (1867). 

Our plant is the slender form with petiolate leaves, all submersed, the segments 
collapsing when drawn from the water. An elaborate discussion of the subgenus 
Bairachium has been published by Hiem.' He includes all the asnally recognized 
species and varieties under one species, B, hydrocharis Spenner (1829), and separates 
the forms into thirty-five varieties. Of these the following eight occur in the United 
States, lobbiif hedercefoliuSf oceapitosus, longirostriSf trichophyUuSf eanfervaidea, drouetiif 
and euhmersus, the varieties lobbii and longiroslrU being exclusively North American. 
Dr. Gray 2 in the latest revision of the American representatives of the group retained 
four species, circtfiaiiM, aquatilis, hederaceu9, and lobhii. 

To B, circinaiua and J?, lobbii Hiem's varieties longirostrie and lobbii respectively 
belong, while confervoideSf drouetiif and 8ubmer$u$ appear to be referable to flaccid- 
leafed forms, trichophyUu8 to stiff-leafod forms, of B, aquatilis trichophyllus. Hiem's 
classification and nomenclature are in some respects contrary to principle, and their 
application to the American species cannot be considered satisfactory. 

Observed in the Kern River, near Kernville; in a stream in Walker Basin ; in 
ditches near Yisalia; and in the Kaweah River, near Three Rivers (No. 1298). All 
these stations are in intramontane California. 

Ranunculus 03rmbalaria Pursh, Fl. ii. 392 (1814). Type locality, "in saline 
marshes near the salt-works of Onondago, New York." 

We fonnd this plant near Keeler (No. 854) ; in Owens Valley (No. 1771) ; in Black 
Canon, White Mountains (No. 1791) ; at several points between Lone Pine and In- 
dian Wells; and on both slopes of Walker Pass. 

Ranunculus oz3rnotu8 Gray, Proc. Amer. Acad. x. 68 (1874)^ Type locality, 
"California, near snmmit of Castle Peak, Sierra County, at 9,000 feet." 

Near Mineral King, Sierra Nevada (No. 1534). This is a species peculiar to the 
high Sierra Nevada, growing a little below timber-line. It was abundant on the 
slope where the specimens were collected. 

Aquilegia pubeacens sp. nov. Plate I. 

Rootstock branching, about 5 or 6 mm. thick, densely clothed with dead leaf- 
sheaths; stem 20 to 30 cm. high, glabrous below, sparingly clammy-hairy near the 
inflorescence, few- (commonly 2- to 5-) flowered; radical leaves on slender, gla- 
brous petioles 10 to 20 cm. long, simply ternate; leaflets (with petiolules 20 to 30 
mm. long) 3-parted to 3-divided, the divisions sessile, cuneate-obovate, with two 

iSeem. Joum. Bot. ix. 43-49, «>-69, 97-107, pi. cxiv., cxv. (1871). 
•Proc. Amer. Acad. xxi. 363, 364 (1886). 
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or three crenate lobes, minutely but densely pubescent beneath, somewhat leetf so 
above; stem -leaves single or none, similar to the radical leaves, passing into linear- 
tripartite bracts, with clammy-pubescent short and dilated petioles; flower canary- 
yellow; sepals linear-oblong, bluntly acute, 20 to 25 mm. long; petals with spur 35 
to 40 mm., and blade 6 to 10 mm., in length; fruit pot seen. 

Type specimen in the United States National Herbarium, Xo. 1513, Death Valley 
£xiM)dition; collected August 6, 1891, at an altjtude of about 3,000 meters in the 
Sierra Nevada, on a mountain-side north of the White Chief Mine, near Mineral King, 
Tulare County, California, by Frederick V. Coville. 

This plant is nearly related to A, chryiantha and A. ecsruleay differing in its smaller 
stature, densely sheathed rootstock, pubescent leaflets, and thicker spurs, and es- 
pecially in its shorter petal bla<les. Nuttall's AquUegia leptalea can not be, either 
from its locality or description, the same as this plant, but is undoubtedly identical 
with one of the species mentioned above. No intergrades have appeared. In the 
vicinity of the White Chief Mine, near Mineral King, there grew, along with this 
plant, a red-flowered, short-spurred columbine, supposed to be ^. truncatay which 
appeared to hybridize with it. Unfortunately none of these plants were collected. 

Aqnilegia tnincata Fisch. Mey. A Lalle. Ind. Sem. Petrop. ix. Supp. 8 (1844). 
Type locality, ''in California, prope coloniam Ross [icam].'' 

This occurred in Johnson Cation, Panamiut Mountains; in the Inyo Mountains 
(No. 1778); and in the Sierra Nevada, along the East Fork of the Kaweah River (No 
1371). It was usually found in canons along streams, and although it had a wide 
range in altitude it was never seen below the Upper Sonoran zone. The Sierran 
specimens are more or less clammy-pubescent, while the others are entirely glabrous 
below the Inflorescence. 

Dalphioium* azureum vimineum (Don) in Sweet, Brit. Fl. Gard. ser. 2. iv. t. 374 
(1838), as D. vimineum; Gray, Bot. Gaz. xii. 52 (1887). Type locality, ''probably 
either in Louisiana or Texas.'' Collected by Drummond. 

Shepherd Cafion, Argus Mountains (No. 737). 

Delphinium pariahii Gray, Bot. Gaz. xii. 53 (1887). Typo locality, "Agta Call- 
ente, on the southeastern borders of California.'^ 
Frazier Mountain (No. 1203). 

Delphinimn pauoiflonim depauperatum (Nutt.) in Torr. Sl Gr. Fl. i. 33 (1838), 
as D. depauperatum; Gray, Bot. Gaz. xii. 54 (1887). Type locality, ''in the shade of 
pine woods in the Blue Mountains of the Oregon." 

Near Mammoth, Mono County (No. 1817). 

Delphinium scapoaum Greene, Bot. Gaz. vi. 156 (1881). Type locality, " hill 
country between the Gila and San Francisco rivers," New Mexico. 

Big Cottonwood Meadows, Sierra Nevada (No. 2128). The calyx is unusually 
pubescent. 

Delphinium Bcopulomm subalpinum Gray, Bot. Gaz. xii. 52 (1887). Type local- 
ity not given; range "through the higher mountains of Colorado to those of £. 
Oregon." 

Near Mineral King, Sierra Nevada (No. 1407), and in the valley of the South Fork 
of Merced River (No. 1845). The latter specimen i» referred here with doubt. 

Actasa argnU Nutt. in Torr. & Gr. Fl. i. 35 (1838). Type locality, " woods of the 
Oregon and its tributary streams." 
Near Whitney Meadows, Sierra Nevada (No. 1701). 



' The specimens of Delphinium have been determined by Dr. B: "L. lS^va\Afik»Mi«L« 
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Paeonia californioa Nutt. in Torr. & Gr. Fl. i. 41 (1838). Type locality, "mar- 
gins of bushy plains, and in the valleys of the mountainS| in the vicinity [of] St. 
Barbara, Upper California/' 

6an Bernardino Valley (Nos. 112, 120). 

cAltcanthacejb. 

Butneria oocidentalis (Hook. dc. Am.) Bot. Beech. 340(1840-41), under Calycanlhua; 
Greene, Ery thea, i . 207 (1893). Type locality not given. The plant was iirst collected, 
probably in California, by Douglas. 

Aloug the Kaweah Hiver (No. 1305). 



Berberis fremontii Torr. Bot. Mex. Bound. 11. 30 (1859). Type locality, as taken 
from Fremont's plant, ^^^n the tributaries of the Kio Virgen, in southern Utah." 

Found by the writer near Mountain Springs, Charleston Mountains (No. 376), and 
by Dr. Merriam in the Pahranagat Mountains, at Hungry Hill Summit, and in the 
Beaverdam Mountains and Santa Clara Valley, The last two stations are in Utah, 
the otherH in Nevada. The first two represent about the western limit of species in 
this region. 



Brasenia purpurea (Mx.) Fl. i. 324 (1803), under HydropelHt; Casp. in Engler 
dE. Prantl, Nat. Pfl. iii. abt. 2. 6 (1888). Type locality, ''in aquis tranquillis Caro- 
linie inferioris et Provincial TeunasHce.'' This is the Brasenia peltaia of Pnrsh. 

In one of the Kern Kiver Lakes, Sierra Nevada (No. 1726). The name Menyanthet 
nymphoidei was used for this plant in the year 1784 by Thunberg, Flora Japonica, p. 
82, but merely becau8a he considered it the same as the Mettyantkes nymphoides of 
Linnieus, which is a Limnanthemum. The specific name nymphoidea can not there- 
fore be retained, since it was applied to Brasenia only by reason of a mis-identifica- 
tion. The name Menyanthes peltata does not occur in Thunberg*s Flora Japonic*. 



Platystemon califomlcus Beuth. Trans. Hort. Soc. Lend. ser. 2. i. 405 (1835). 
Type locality Califoruian. 
Tejon Mountains (No. 1193). 

Arctomecon califomicum Torr. & Frem. in Frem. Second Rep. 312 (1845). Type 
locality ''in only a siuglc ntation in the Californiau mountains, on the banks of a 
creek.'' 

This ift not the plant deHcribed as Arctomecon caltfoi-nicum in the Botany of Cali- 
fornia, which is A. hamile.^ The true characters of A. caHfotfiicum are given in the 
diagnosis following the description of J. merriami. Arctomecon humile differs from 
A. calif oi'nicnm in its smaller size throughout, capsules about half as long, less hairy 
leaves, fewer flower parts, white petals, dilated filaments, and the presence of a 
style. A. califomicum has not been collected since 1844, and the recorded type local- 
ity (see above) is so general as to bo almost valueless. Fremont did not mention 
the plant in his narrative, but by an interesting coincidence it is possible to name 
with probable certainty the place in which he found it. Mr. Vernon Bailey collected 
our specimens May 1, 1891, on the road between Cottonwood Creek and Vegas 



' TJio plant collected in 1874 in the vicinity of St. George, Utah, by Dr. C. C. 
Parry and redescribed by Dr. Gray in the Proceedings of the American Academy, 
xii, 53 (1876), as A, califomioum Torr., with a figure, has since been described by the 
present writer as A. humile. See Proo. Biol. Soc. Waah. vii. 67 (1892). 
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Ranob, Lincoln Conn ty, Nevada (No. 1889). On the 3«l of May, 1844, Fremont trav- 
eled over precisely tbo Hame ground, and, as the plant is very conspicuous, must 
have seen it, and undoubtt^dly collected it. ^ 

The plant was found also by Dr. Merriam and Mr. Bailey at Bitter Spring, in the 
Muddy Mountains, and between Ash Meadows and Oasis Valley, both localities in 
Nevada. 

Arotomeoon merriami Coville, Proc. Biol. Soc. Wash. vil. 66 (1892). Type local- 
ity as given below. Platk II. 

"Plant apparently perennial, from a thick woody root, branching into a broad 
Cfltspitose tnft 10 cm. or less high ; leaves cuneate-oblanceidate, 2 to 3 cm. long, taper- 
ing below into a margined petiole, tridentate at the truncate ajiex, glaucous, clothed 
with very long (about 1 cm.), white, spre:iding, flexnouH, barbellate hairs; upper 
leaves sessile, often entire and acute or obtuHc at the apex; peduncles several, erect, 
20 to 35 cm. high, glabrous, glaucous, rarely with a bract (similar to the leaves) be- 
low; flower single, in bud inclined to nod; sepals usually 3, hairy like the leaves, 
caducous; petals usually 6, white, obconlate, 3 to 3.5 cm. long, deciduous; stamens 
very numerous ; autliers 3 to 4 mm. long when wet; filaments slender, glabrous, 
some of them conspicuously broader above; ovary narrowly oblong, 1-celled, with 6 
or 7 parietal placentae ; style about 1.5 mm. long and bn»ad ; stigma capitate and 
with a stigmatic line opposite each pla(renta; capsule linear-oblong, in our speci- 
mens 3.5 to 4.1 cm. long; valves splitting down at the apex for a diHtance of 8 mm. ; 
seeds not seen. 

"Type specimen in the United States Nation.il Herbarium, No. 1890, Death Valley 
Expedition; collected May 1, 1891, a few niibis west of Vegas Haucli, Lincoln 
County, Neva<la, by C. Hart Merriam and Vernon Jiailey. 

"This plant differs from A. oaliforHicum in its usually 1-ilowerod bractless pedun- 
cles, long-hairy sepals, white petals, longer dilated filaments, linear-oblong ovary 
and capsule (4 cm. long), and evident style. A. oalifornicHm has, on the other hand, 
6- to 20-flowered, leafy-bracted ]»eduncles, glabrous sepals, deep yellow petals, fila- 
ments of uniform width, obovoid ovary, sessile stigma, and ovate capsule about 1.5 
cm. long. 

"This beautiful poppy is de^licated to Dr. C. Hart Merriam as a token of his in- 
fluence in the progress of geographic botany." 

Fruiting specimens were found by Mr. Bailey in February on the mountain slope 
near the Resting Springs Miue, a point within the State of California, and by the 
writer, near the type locality, March 9, 1891 (No. 432). 

Argemone platyceras Link & Otto, Ic. PI. Rar. i. 85 (1828.) Type locality, "in 
Mexico, in Confre de Perote prope Hacienda de la I^aguna." 

Our ])lant has glaucous, denKely prickly stems, leaves, calyx, and capsules, and 
white flowers. It occumMl s])aringly at many points in the Upper and sometiuies in 
the Lower Sonoran. both in the desert and on the west Hi<leof the Sierra Nevada, be- 
tween Walker Pass and Teha<'ha])i Valley. Specimens were collected in Johnson 
Cafion, Panamint Mountains (No. 527). 

Dendromeoon rigidum Benth. Trans. Hort. Soc. Lond. ser. 2. i. 407 (1835). Type 
locality Califomian. 

Valley of Kawcah River (No. 1311). These specimens have the narrow leaves 
chara<'teri8tic of tlic ty])c form, and the shrub itself grows to the height of abou' 
met4>rs. The fiowerH are 3 to 4 cm. broad and the capsules attain a length of 11 



• The label of the type specimen confirms this surmise. It reads: " Fount '^W- 
place called Las Vegas, near the Ri(» Virgen in Southern Utah." Of the type . 
men only one complete capsule and a portion of another are preserved* 
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Eschacholtsia orooea Benth. Trams. Hort Soo. Lond. ser. 2. L 407 (18S5). T^rpe 
locality Califomian. 
Tehachapi Valley (No. 1115). Antheuticated by £. L. Greene. 

Baohaoholtsia hypeooidea Beuth. Trans. Hort. Soo. Loud. ser. 2. i. 407 (1836). 
Type locality Califomian. 
Valley of the Kaweah River (No. 1322). Determined by £. L. Greene. 

Eaohaoholtsia minutiflora Wats. Proc. Amer. Acad. xi. 122 (1876). Type lo- 
cality, '' from Northwestern Nevada to Arizona and Southern Utah." 

Specimens of No. 519 have been examined by Professor Greenei who writes: "No. 
519 is a well-known Eschscholtzia which we always pat into E, minutiflora, though 
the type of that species is * * * smaller-flowered.'' The x>etals of these speci- 
mens are 5 to 10 mm. in length. Althoagh originally described as with flowers 
three lines or less in diameter, and later ^ as with petals only one or two lines long, 
the petals of No. 51, King Sur\'ey, reach a length of 7 mm. The early flowers of 
robust specimens appear to be the largest. 

This is the common and characteristic species of the southern portion of the Great 
Basin. It was observed first in Long Valley on the same day on which we entered 
Death Valley ; in the Funeral Mountains, near Saratoga Springs, and in the oafion 
of Mesqnite Spring (No. 334); near Resting Springs Mine; in the Vegas Wash; 
along the road between Towner's ranch and Ash Meadows ; in Johnson (No. 519), 
Surprise, and Mill Creek caRons, Panamint Mountains; and in a ca&on of the Inyo 
Mountains, near Swansea. 



Bikukulla chrysantha (Hook. &; Am.) Bot. Beech. 320 (1839-40), under DMytra. 
Type locality not specifically given. The specimens wei*e collected by Douglas, 
probably near San Francisco or Monterey. 

San Bernardino Valley (No. 41), and along the South Fork of Kern River (No, 
1030). Dr. N. L. Britton has shown clearly that Adanson's generic name BikuknUa 
antedates both Dicentra and Diclytra,^ The name Capnorchis, recently adopted for 
the genus, is earlier than the Species Plantarum of Liunaius. 

Bikukulla formoaa (Andr.) Bot. Repos. vi. t. 393 (1804), under Fumaria, Species 
described from plants cultivated in England ; type locality unknown. 
Near Mineral King, Sierra Nevada (No. 1410). 

Bikukulla pauciflora (Wats.) Bot. Cal. ii. 429 (1880), under Dicentra, Type 
localities, ''Scott Mountains, near snow," and ''near Castle Lake/' California. 
Near Mineral King, Sierra Nevada (No. 1559). 

CRUCIFERJB. 

Rorlppa nasturtium (I^.) Sp. PI. ii. 657(1753), under Sisymhrlum: Rusby, Menu 
Torr. Club, iii. No. 3. 5 (1893). Type locality,' " in Kuropa & America septentrionali 
a<l fontes." The combination Rorippa nasturtium does not occur in Scopoli, as cited 
by Dr. Rusby, and appears to have been first used by the latter writer. 

This, the common water cress, grew alonj^ ditches in the San Bernardino Valley; 

•' t Winter's ranch, Pahrump Valley; at Cottonwood Springs, Vegas Valley ; at a 

,Hng near the old adobe house about 4 miles north of Keeler; along a stream in 

*^ker Basin ; in Tehachapi Valley ; at Willow Spring and Crane Lake in Antelope 

_'®y; and near Tejon Ranch. 

* ^^ » Proc. Amer. Acad. xxii. 273 (1887). 

present writer a 
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Baibarea Tfdgarls R. Br. in Ait. Ilort. Kew. ed. 2. iv. 109 (1812). Type locality 
European. 

Although this plant asnally oocnrs in the United States as a weed introduced 
from EnropOy it was found in natural meadows in the high Sierra Nevada (Nos. 
1408, 1670) in cold, wet soil, undoubtedly indigenous. 

Arabia arcuata (Nutt.) in Torr. Sl Gr. Fl. i. 77 (1838), under Streptanthns; Gray, 
Proo. Amer. Acad. vi. 187 (1864). Type locality, ** shelving rocks, on high hills 
near St. Barbara, Upper California. " 

Valley of Kaweah River (No. 1350), and in Willow Creek Cafion, Panammt Moun- 
tains (No. 2082). Determined by Serono Wat«on. No. 2082 is a form in habit closely 
resembling A,pulchra, while its capsules resemble those of A, holballii, 

Arabia glabra (L.) Sp. PI. ii. 666 fHSS), under Turriiia; Weinm. Gart. Dorp. 18 
(1810). Type locality European. 

Valley of Kaweah River (No. 1345). Determined by Sereno Watson. This is the 
A, perfoliata of Lamarck. 

Arabia hirauU (L.) Sp. PL ii. 666 (1753), under Turriiia; Scop. Fl. Cam. ed. 2. 
ii. 30 (1772). Type locality European. 

Collected in the Sierra Nevada (Nos. 1450, 2118) and White Mountains (No. 1807). 
Determined by Serono Watson. Dr. Watson notes No. 1450 as a ''more glabrous 
and eniire-leaved form." 

Arabia lemmoni Wats. Proc. Amer. Acad. xxii. 467 (1887). Typo locality, as 
taken trom Mr. Lemmon's specimen, ''California.'' 
Farewell Gap, Sierra Nevada (No. 1747). Determined by Sereno Watson. 

Arabia perennana Wats. Proc. Amer. Acad. xxii. 467 (1887). Type locality not 
given; range, "from northern Nevada and Utah to Arizona and the San Bernardino 
Mountains in California." 

Surprise CaRon, Pauamiut Mountains (No. 611). Determined by Sereno Watson. 

Arabia platyaperma Gray, Proc. Amer. Acad. vi. 519 (1865). Tyx>e locality, 
"Sierra Nevada, on Mount Dana. alt. 13^227 feet, and above Ebbett's Pass." 

In the high Sierra Nevada (Nos. 1492, 1515, 1547). Authenticated by Sereno Wat- 
son. These specimeun agree with A . platysperma in all respects except that the leaves 
and stem are glaucous and glabrous, the ciliation of the former excepted. These 
plants have therefore varied toward A, hoiccUii of Watson. Those that grew at 
timber line are much more stunted than specimens from a lower altitude. 

Arabia polchra Wats. Proc. Amer. Acad. xxii. 468 (1887) — Jones in herb. Type 
locality, "valleys of western Nevada, to San Bernardino and San Diego Coun- 
ties, California." 

This well-marked species was seen only in the Pauamiut Mountains, confined to 
the subpinon belt of the Upper Sonoraii, in Johnson Canon (Nos. 509, 591), in Sur- 
prise Cation (No. 635), and in Willow Crock Cafiou (No. 778). The specimens were 
identified by Sereno Watson. 

Arabia repanda Wats. Proc. Amer. Acad. xi. 122 (1876). Type locality, " Tosem- 
ite Valley.'* 
Near Mineral King, Sierra Nevada (l^o. 138p). Determined by Sereno Watson. 

atreptanthua cordatus Nutt. in Torr. ^ Gr. Fl. i. 77 (1838). Type locality, " for- 
ests of the Rocky Mountains.'' 
Qrapevine Mountains (No. 1765)« 
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Streptanthaa longiroBtrifl Wats. Bot. King Snrv. 17 (1871), under Jrahit; Wata. 
Proc. Amer. Acad. xxv. 127 (1890). Type localitiefl, *' at the Steamboat Springs near 
Washoe City, about Humboldt Lake, Nevada^and on Stansbnry Island, in Salt Lake; 
4,500 feet altitude." 

Vegas Wash (No. 426). Determined by Sereno Watson. 

StreptanthoB tortnoana Kellogg, Proc. Cal. Acad. ii. 152 (1862). Type locality, 
"copper region of the Sierra Nevada Mountains." 
In the Sierra Nevada (Nos. 1412, 1833). 

Thelypoditim oooperi Wats. Bot. Cal. ii. 431 (1880). T^-pe locality, "on the 
Mohave River." 

Collected in the Vegas Wash (No. 462;, in Johnson Canon (No. 505), and near Mill 
Creek Ca&on (No. 799). The lower leaves of this plant in all our specimens are 
oblanceolate and sparingly repand-dentate. # The petals are oohrolencous and exceed 
the sepals by only about 2.5 mm. 

Thelypoditim laaiophylltim (Hook. & Am.) Bot. Beech. 321 (1839-40), nnder T^rrt- 
tU; Greene, Bull. Torr. Club, xiii. 142 (1885). Type locality Califomian. 

The plant was collected only in Johuson Ca&on, Panamint Mountains (No. 510). 
This is the Sisymbrium reflexum of Nuttall. 

Canlanthos craasicanlis (Torr.) in Stansb. Rep. 383 (1852), nnder Sireptanthut; 
Wats. Bot. King Surv. 27 (1871). Type locality, ''Mountain side, on the east shore 
of the Salt Lake, Utah." 

The species was seen only on the northern edge of the Darwin Mesa near Mill 
Creek Cailon (No. 790), and in the vicinity of our camp on Willow Creek. 

Caulanthua inflatua Wats. Proc. Amer. Acad. xvii. 364 (1882). Type locality, 
"in the Mohave Desert, California." 

This plant was seen April 25, 1891, along the road between Searles Borax Works 
and Summit Station, at nearly the altitude of the latter place; and late in June on 
the Mohave Desert, between Mohave and Willow Spring. Dead stalks of either 
this species or C. ci'assicauHa were seen in the winter near the summit of the first 
divide, about 16 miles north of Dnggett, on the road to Lone Willow Spring. 

Caulanthua piloaua Wats. Bot. King Surv. 27 (1871). Type locality, "on dry 
foot-hills in the Truckee Valley, and near Humboldt Lake, Nevada." 

Near Crystal Spring in the Coso Mountains (No. 925). In our specimens the 
fiepsls are of a deep purple and quite glabrous. The capsules arc usually ascending, 
but in one very large plant they reach a length of 22 cm. and are 2.5 mm. thick, and 
are recurved on spreading pedicels. 

Cardamine brew^eri Wats. Proc. Amor. Acad. x. 339 (1875). Type locality, as 
taken from Brewer's specimen, " near Sonora Psiss [Sierra Nevada] at 8-10,(XX) feet 
altitude." 

Near Mineral King, Sierra Nevada (No. 1430). 

Leaquerella gordoni aeasilia Wats. Proc. Amer. Acad, xxiii. 253 (1888). Type 
locality, *^ extreme western Texas to New Mexico and Arizona." 
In the Vegas Wash (No. 406). Determined by Serono Watson. 

Leaquerella kingii Wats. Proc. Amer. Aca<l. xx. 353 (1885), under Vesicaria; Wats. 
Proc. Amer. Acad, xxiii. 251 (1888). Type locality, " West Humboldt Mountains, 
Nevada." 

Telescope Peak, Panamint Mountains (No. 2025). 

Phyaaria newberryi Gray in Torr. Bot. Ives Exped. 6 (1860). Type locality, 
"near Tegua (Moqui village)," Arizona. 

Mountain Springs, Charleston Mountains (No. 1882). Petermiu^ by Sereno Wi^t- 
soil. 
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Draba oaroliniana mlcrantha (Nntt.) in Torr. &. Gr. Fl. i. 109 (1838), as D. 
micrantha; Gray, Man. ed. 5. 72 (1867). Type locality, "open plains and rocky 
places about St. Lonis, and in ArkansaR.^' 

The specimens of this plant collected in the Panamint Monntains (No. 638) are 5 
cm. or less high, and resemble in all details specimens from Idaho and Washington. 

Draba glacialis Adams, Mem. Soc. Mosc. v. 106 (1821). 
Cottonwood Creek, White Monntains (No. 1809). 

Draba lemmoni Wats. Bot. Cal. ii. 430 (1880). Type locality, ''snmmit of Monnt 
LyalU at 13,000 feet altitude.'' 

Collected in the Sierra Nevada (Nos. 1541, 2069). Determined by Sereno W^atson. 
Dr. Watson refers our flowering specimens of No. 1541 doubtfiilly to this syve^cies, 
with the note, "it comes nearest apparently to real D,a1p\na, which has never been 
found in the United States. It does not show the thick leaves whlcb are character- 
istic of D. leiHinonit but these may come with age, as also the twisted pods which 
serve to distinguish that species." 

Draba aonoras Greene, Bull. Cal. Acad. ii. 59 (1880). Type locality, "north- 
western Sonora.'' 

Our specimens, like others collected in the Colorado Desert, difter from the original 
in a few minor details. They are of about the same size but more robust, and have 
more spreading pedicels and larger capsules, approaching in general appearance D, 
cuntifolia. But the stellate pubescence of the capsule, pointed out by Dr. Watson ^ 
OS principally characteristic of the species, is distinctly marked. 

The species is characteristic of the Lower Sonoran zone, an<l was found in the 
Vegas Wash (No. 417), and in Johnson (No. 487) and Willow Creek ca&ons, Pana- 
mint Mountains. 

Draba stenoloba Ledeb. Fl. Ross. i. 154 (1841). Type locality, "in ins[ulaj Una- 
laschka.'' 

Near Mineral King, Sierra Nevada (No. 1568). In ours, as in most Siorran speci- 
mens, all the leaves are entire. 

Draba aubsessilis Wats. Proo. Amer. Acad, xxiii. 255 (1888). Tj-pe locality, "o . 
the White Mountains of Mono County, California, at 13,000 feet altitude." 
Near Mount Whitney (No. 2051). Determined by Sereno Watson. 

Siaymbrltun canesoens Nutt. Gen. ii. 68 (1818). Type locality not given; range 
" from Virginia to Georgia." 

Although the characters and geographical ranges of the various forms of S. 
oanescens and S. inciaum are not well det(^rmiuod, in this region there are two easily 
distinguishable plants, one very canescent, with finely divided leaves and without 
glandular hairs; the other larger with broader leaf lobes, viridescent, and usually 
with some glandular hairs. The former is here referred to as S, cancscena. It occurs 
throughout the desert up to alwrnt the lower limit of trees. The other, 8, incisum, 
is found in the forest regions nearly to timber-line. 

Specimens were collected in Resting Springs Valley (No. 284) and in Johnson CaDon, 
Panamint Mountains (No. 512). 

Sisymbrium diffuaum Gray, PI. Wright, i. 8 (1852). Type locality, "pass of the 
Limpia, in crevices of rocks on the mountains." 

Authenticated by Sereno Watson. Main branches 40 to 65 cm. long. Lower 
leaves 5 to 10 cm. long. Sepals 3 to 3.8 mm. long, the petals about one half longer. 
Immature capsules 11 mm. long, on pedicels sometimes 7 mm. long. From these 

» Proc. Amor. Acad, xxiii, 256 (1888). 
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measarements it will be seen that our Bpecimens are considerably more robnst and 
the parts larger than s}>ecimei][8 from Texas and New Mexico. The plant is, howeyer, 
identical in all other characters and in habitat with those plants. 

It occurred in but one locality, a few mi}es east from Crystal Spring (No. 942), in a 
narrow part of the calion leading from it; and only a few plants were seen. It has 
previously been collected only in Texas, New Mexico, and adjacent Mexico. 

Sisymbrium inoistim Engelm. in Gray, PI. Fendl. 8 (1849). Type localities, 
" banks of streams in New Mexico ; Santa Fo Creek, and Mora River." 

Collected near Mineral King (No. 1477), about Whitney Meadows (No. 1613), and 
at Big Cottonwood Meadows (No. 2131), localities all in the Sierra Nevada. 

Erysimum aspemm (Nntt.) Gen. ii. 69 (1818), under Cheiranthua; DC. Syst. ii. 505 
(1821). Type locality, '<on the plains of the Missouri, conmiencing near the con- 
fluence of White river." 

Frazier Mountain (No. 1201). Determined by Sereno Watson. This plant is an 
erect biennial, 50 to 70 cm. high, canescent with pick-shaped hairs, with narrowly 
linear-oblanceolate, entire, or laterally 1- or 2-dontate, leaves, and orange flowers. 

Erysimum asperom peremie Wats, in Coville, Proc. Biol. Soc. Wash. vii. 70 
(1892). Type locality as given below. Platk III. 

''Apparently perennial, the old stem-base horizontal or nearly so ; stam erect, 25 
to 50 cm. high ; radical leaves oblong to oblanceolate, entire or very sparsely dentic- 
ulate-dentate, tapering into a long petiole, sparsely strigose (like the stem) with the 
pick-shaped hairs of E, oiperum; stem leaves narrowly oblanceolate; petals Ifght 
yellow ; fruit wanting. 

''Type specimen in the United States National Herbarinm, No. 1487, Death Val- 
ley Expedition; collected August 5, 1891, between Mineral King and Farewell Gap, 
Sierra Nevada, Tulare County, California, by Frederick Y. Coville. 

" Dr. Watson, in answer to my letter (forwarded to him with the specimens) saying 
that this plant appeared distinct from E, asperum aud similar to E, pumilum of Nut- 
tall, determined the plant questionably as anew variety of E, asperum, aud sent the 
following note: * This may be distinct, but it is impossible to define a new species 
from this material. It has not the'habit of "A', pumilum" which is a very dubious 
species. Its perennial character, as your specimens show, is not always obvious, 
aud our other high mountain specimens from California and elsewhere do not help 
to distinguish it from E. asperum.' The plant differs conspicuously from the ordinary 
Californian form of E. asperum in its yellow instead of orange petals, perenuial root- 
stock, smaller size, less canescent herbage, and broader root-luaves, and, furthermore, 
in its geographic range at a uniformly higher altitude, above the belt of Pinn$ 
ieffreyif to which, with that of Pinus ponderosa, the former appears to be confined." 

Collected also in Big Cottonwood Meadows (No. 2132). 

Stanleys elata Jones, Zoe, ii. 16 (1891). Type locality, "near Hawthorne," Ne- 
vaila. 

This plant is conspicuously different from S.pinnata in many respects, as Mr, Jones 
(ibid. 17) has pointed out. It was found in Willow Creek Caflon, Panauiint Moun- 
tains, in a cafion of ttie Inyo Mountains, near Swansea, and in the main cafion on 
the road from Darwin to Keeler (No. 946). 

Stanleya pinnata (Pursh) Fl. ii. 739 (1814), under Cleame; Britton, Trans. N. Y. 
Acad. viii. 62 (1889). Type locality, "in Upper Louisiana." Nuttall, who is the 
author of the genus Stanleya, and who named < this species S. pinnaiijida, gives its 
range as follows : "Commencing, (as we observed,) near the confluence of Paint 
creek and the Missonri, growing on the talus of broken calcareous cliffs ; from hence 

leew.ii. 71(1818). 
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it ocooTS locally for 2[00] or 300 miles further up the river, so that it appears only to 
oooapy a limited belt which traverses the Missouri/' 

Specimens of No. 723, as well as those collected in California in general, have pin- 
natifid leaves, while entire leaves are often borne upon the same stem, and some- 
times, as in a portion of No. 287, a plant bears entire leaves only. The suffrutescen. 
base of the stem sometimes attains a diameter of more than 2 cm. 

The species was found in Paradise Valley; in the northern part of Resting Springs 
Valley (No. 287); near Winter's ranch, Pahrump Valley; near Devil Hole, Ash 
Meadows; at several points in Vegas Valley ; in Surprise Cafion, Panamint Moun- 
tains (No. 723) ; between Keeler aud Crystal Spring ; between Lone Pine and Olancha ; 
along Canebrake Creek, on the west slope of Walker Pass ; in Tehachapi CaHon ; 
and in Antelope Valley. Dr. Mcrriam has recorded it also in the northern part of 
Owens Valley and in Deep Spring Valley, California ; and in Fish Lake Valley, (grape- 
vine CafHon, Sarcobatus Flat, Oasis Valley, and Pahranagat Valley, Nevada. 

Tropidocarptun gracile Hook. Ic. PL i. t. 43 (1837). Type locality, ''Monterey, 
California.'' 
Near San Bernardino (No. 36). 

Braaaica nigra (L.) Sp. PI. ii. 668 (1753), under Sinapis; Koch in Rcchl. Dentschl. 
FL ed. 3. iv. 713 (1833.) Type locality European. 

A mustard plant, probably of this species, was seen near a camping spot in the 
lower part of Surprise Cafion, Panamint Mountains. 

Bursa divaricata (Nutt.) in Torr. &, Gr. Fl. i. 117 (1838), under HymenolohuB; 
Kuntze, Rev. Gen. PI. i. 21 (1891). Type locality, ** shady grassy plains of the 
Oregon, near the junction of the Wahlamet.'' 

In the Panamint and Coso Mountains (Nos. 816, 928). The leaves are almost always 
entire, rarely with a single tooth on one side. 

Bursa pastorls (L.) Sp. PL ii. 647 (1753), as Thlaspi huraa paatoris; Wigg. 
Prim. Fl. Hols. 47 (1780). Type locality European. 

A few specimens of this weed were seen at Summit Station, on the freight road 
between Mohave and Searles's borax establishment. 

Lepidium flavum Torr. Pac. R. Rep. iv. 67 (1857). Type locality, "sandy places 
near the Mohave creek." 

At Ash Meadows; in Vegas Valley, between Vegas Ranch and Corn Creek; and in 
Shepherd Cafion (No. 734). 

Lepidium fremontii Wats. Bot. King Snrv. 30 (1871). Type locality, <'on the 
Mohave River." 

This suffrutescent perennial occurred abundantly over a large part of the desert. 
It was recorded between Stoddard Wells and Daggett (No. 136); in the desert, just 
north of Daggett ; in Paradise Valley ; at the extreme southern end of Panamint 
Valley ; at Lone Willow Spring, and on the mountain sides above ; at various points 
in Resting Springs (No. 285) and Pahrump valleys ; in the higher altitudes of the 
Funeral Mountains, west of Amargosa; between Furnace Creek and Ash Meadows; 
between the latter point and Pahrump ; in Vegas Valley ; in the Vegas Wash ; on 
both slopes of the divide northwest of Towner's; in Johnson, Surprise (No. 612), 
and Willow Creek cafions, Panamint Mountains; at several points along the road 
from Hot Springs to Mohave ; in a cafion near Swansea ; between Keeler and Crystal 
Spring; near Lone Pine (No. 891) ; in Tehachapi Pass; and on the Mohave Desert 
between the last point mentioned aud Willow Spring. The species is characteristic 
of the upper altitudes of the Lower Sofioran zone, seldom growing below 2,000 feet, 
And rarely, as at Lone Pine, growing above the Larrea belt. 
13095— No. 1 5 
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Lepidium lasiocarpum Niitt. in Torr. & Gr. Fl. i. 115 (1838). Type locality, 
"near St. Barbara, Upper California." 

In this species the general type of pubescence on the leaves, stems, pedicels, and 
capsules is from rongh-puberulent to short-hispid, and in most cases these organs 
are entirely covered. In some specimens, however, the leaves and capsules are merely 
hispid-ciliate on the margins but smooth on their surfaces. Between these two ex- 
tremes all gradations occur. No. 563 is an unusually large form growing in moist 
alluvial soil. The species is a common desert annual. Specimens were collected in 
the Vegas Wash (No. 407) ; in Johnson Canon (Nos. 499, 520, 563), Surprise Cation 
(No. 636), and Willow Creek Canon (No. 773), Panamint Mountains; near Hot 
Springs, Panamint Valley (No, 690); and in the vicinity of Keeler (Nos. 849, 
871, 878.) 

Bisoutella califomica (Harv.) in Hook. Lend. Journ. Bot. iv. 77 (1845), under 
JHthyraa; Wats. Index, 51 (1878). Type locality, "in California." 

Collected at the mouth of the Vegas Wash (No. 403), and near Kcelor (No. &16). 
The plant was not seen at any other place. 

Bisoutella wislizeni (Engelm.) in Wisliz. Mem. 95 (1818), nwder DUhjfrwa [mis- 
spelled Dithyrca'\; Wats. Index, 51 (1878). Type locality, "near Valvordc and Fray 
Cristobal, north of the Jorna<la del Muerto," New Mexico. 

Near St. George (No. 1962.) 

Thyaanocarpas curvipes Hook. Fl. Bor. Amer. i. 09 (1830). Type locality, " near 
the Great Falls of the Columbia." 

Nos. 504, 1175, 1332. Determined by Serene Watson. Nos. 1175 and 1332 are from 
the western side of the Sierra Nevada, and are of the ordinary type of the species, 
with conspicuously clasping stem-leaves, and the stems hirsute below. No. 1175 has 
pubescent capsules ; No. 1332, smooth ones. No. 504, which was collected in John- 
son Canon, Panamint Mountains, in ultramontane California, differs from typical T. 
cmTtpca in having stem and leaves q^labrous and glaucous throughout, and in the in- 
conspicuously clasping character of the cauline leaves, each auricle of the latter not 
exceeding 1 mm. in breadth. There are included, under this number, plants with two 
distinct types of pods, one entirely glabrous, and the other densely puberulent with 
club-shaped hairs, those on the cell conspicuously larger, under a lens, than those 
on the wing. The plants were collected in the same canon on different days and 
thiough a range of altitude of about 300 meters. They were not distinguished in 
the field, and all the specimens were put in together. In the National Herbarium are 
other specimens from the southern portion of the Great Basin, which, while show- 
ing an unimportant variation in the configuration of the wing of the capsule, coin- 
cide in character with our specimens — Nos. 567 and 568, Palmer, 1876, coinciding with 
our form having smooth capsules, and the Ives Expedition specimen with the other. 
No. 129 of the King Survey, although from the Great Basin, is not the same as our plant. 
The pubescence in the form with hairy capsule is different from that of T. curvipes. It 
is probable that the future student of this genus will find in these plants at least one 
species distinct from T. curvipes, 

CAPPARIDACE2]. 

Cleome aparsifolia Wats. Bot. King Surv. 32 (1871). Type locality, "in Carson 
Desert, near Ragtown, Nevada." 

Mr. Watson's type specimens were collected in August after all but the uppermost 
imperfectly developed leaves had dropped; so that one of the most conspicuous 
characters, the length of the petiole, was absent. These are in some of our speci- 
mens 4.7 cm. long. The leaftets are oblong-oblanceolate, obtuse, mucronate, mi- 
nutely sessile-glandular on the margins^ 1 cm. or less long, the petiolules 1 to 1. 5 mm. 
long and of on orango-yoUow color^ strikingly different from the green of the petiole 
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and leaflet. The anthers differ from those figured in the original drawing in being 
more or less sharply recurved. The plant is very abundant in the pure, not allcaline 
sand northeast of Keoler (No. 847), washed down on the mesa from Cerro Gordo 
Monntain, and it occupies large areas of this soil to the exclusion of nearly all other 
species. The larger specimens are often 50 cm. high. 

Cleomella brevlpes Wats. Proc. Amor. Acad. xvii. 365 (1882). Type locality, 
"at Camp Oady in the Mohave Desert, California." 

None of the capsules in the type specimens have the horns developed, but are as 
originally described, ''ovate 1.5 lines long." Some of the capsules iu our specimens 
have this form, but others, evidently the normally well-developed ones, are rhom- 
boidal or triangular (truncate at the base) in outline, and reach 4.5 mm. in breadth 
by 2.5 mm. in length. The plaats grow abundantly in the strongly salt and alkaline 
soil in the meadows of Distichlia apicata, between the town of Koeler and the shore 
of Owens Lake (Nos. 853, 884). 

This species has not been reported since the Parish Brothers found the type 
specimens. 

Cleomella obtusifoliaTorr. &. Frem. in Frem. second Rep. 311 (1845). Type local- 
ity, "on the American fork of the Sacramento river." 

The correctness of the locality given by Fremont for this plant has been for many 
years a doubtful one, and it haH been supposed that he found it in the Mohave 
Desert region. The plant has been collected again, however, within the past few 
years, in the valley of the Sacramento, and this species may now be placed definitely 
in that group of plants, significant from the standpoiut of geographic botany, which 
occnr both in the great interior valley of California aud in the deserts eastward 
from the Sierra Nevada. The species was met with by the expedition only about 
Keeler (No. 852) and on the west shore of Owens Lake, between Lone Pine and 
Olacha. It undoubtedly occurs in other parts of the desert traversed by the expe- 
dition, but was not in condition for identification at the time. 

Cleomella parviflora Gray, Proc. Amer. Acad. vi. 520 (1865). Type locality, "Ne- 
vada, near Carson City." 

Our specimens reach a height of 32 cm., and the stems and branches, although weak 
and flexuous, are nearly erect. The leaflets are sometimes 3 cm. long, usually obtuse 
and mucronate, but sometimes broiully acute. The plants grew in the moist, slightly 
alkaline, natural meadow directly in front of the ranch house at Haway Meadows 
(No. 1003). 

Isomeris arborea Nutt. in Torr. & Gr. Fl. i. 124 (1838). Type locality, "St. 
Diego, California." 

The backs of the leaves, especially when young, are more roughly short-pubescent 
than in any specimens seen from the west side of the Sierras. The plant was not in 
all cases distinguished in the field from /. arborea globosa, so that some of the few lo- 
calities recorded may belong to that variety. The shrub was first seen between the 
summit and middle stations on the road from Mohave to Searles's, and afterward in 
Tehachapi Cafion (No. 1132), near Gorman Station, aud at the mouth of the Cafiada de 
las Uvas. The two desert stations are in the upper part of the Larrea belt, the last 
two in the belt of Quercu8 douglasii, 

Isomeris arborea globoaa Coville, Proc. Biol. Soo. Wash. vii. 73 (1892). Type 
locality as given below. Plate IV. 

" Stem not glancous ; petals ovate, snb-palmately veined ; capsule globose, truncate 
or retnse, 2.5 to 3.5 cm. long ; seed with a transverse groove between hilum and body ; 
otherwise as the type form. 

"Onr plant differs conspicuously from the type form in the shape of its capsules, a 
character at once^noticeable in the living plant. The stems of the new year's growth 
in the tj^"**"''^ glaucous; the petals narrowly oblong and piunately veined; 
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Lepidium lasiocarpum Nutt. in Torr. &, Gr. Fl. i. 115 (1838). Type locality, 
"near St. Barbara, Upper California." 

In this species the gtinoral typo of pubosc^^nco on the leaves, stems, pedicels, and 
capsules is from rongh-piiberiilent to short-hispid, and in most cases these organs 
are entirely covered. In some Hpeciiiicns, however, the leaves and capsules are merely 
hispid-ciliate on the margins but smooth on their surfaces. Between these two ex- 
tremes all gradations occur. No. 563 is an unusually large form growing in moist 
alluvial soil. The species is a common desert annual. Specimens were collecte<l in 
the Vegas Wash (No. 407) ; in Johnson Cafion (Nos. 499, 520, 563), Surprise Cation 
(No. 636), and Willow Creek Canon (No. 773), Panamint Mountains; near Hot 
Springs, Panamint Valley (No. 690); and in the vicinity of Keeler (Nos. 849, 
871, 878.) 

Biflcutella oallfomica (Harv.)in Hook. Lond. Journ. Bot. iv. 77 (1845), under 
mthyrcea; Wats. Index, 51 (1878). Type locality, *'in California." 

Collected at the mouth of the Vegas Wash (No. 403), and near Kcelor (No. &16). 
The plant was not seen at any other place. 

BisGutella wislizeni (Engelm.) in Wisliz. Mem. 95 (1818), under i>t/Ayr<ra [mis- 
spelled Dt^A^rca] ; Wats. Index, 51 (1878). Type locality, "near Valvcrdc and Fray 
Cristobal, north of the Jornada del Muerto/' New Mexico. 

Near St. George (No. 1962.) 

Thyaanocarpas curvipes Hook. Fl. Bor. Amer. i. 69 (1830). Tyi>e locality, " near 
the Great Falls of the Columbia." 

Nos. 504, 1175, 13,32. Determined by Serene Watson. Nos. 1175 and 1332 are from 
the western side of the Sierra Nevada, and are of the ordinary type of the species, 
with conspicuously clasping stem-leaves, and the stems hirsute below. No. 1175 has 
pubescent capsules ; No. 1332, smooth ones. No. 504, which was collected in John- 
son Cafion, Panamint Mountains, in ultramontane California, differs from typical T. 
cuitipes in having stem and leaves <;labrous and glaucous throughout, and in the in- 
conspicuously clasping character of the cauliue leaves, each auricle of the latter not 
exceeding 1 mm. in breadth. There are included, under this number, plants with two 
distinct types of pods, one entirely glabrous, and the other densely puberulent with 
club-shaped hairs, those on the cell conspicuously larger, under a lens, than those 
on the wing. The plants were collected in the same cafion on different days and 
thiough a range of altitude of about 300 meters. They were not distinguished in 
the field, and all the specimens were put in together. In the National Herbarium are 
other specimens from the southern portion of the Great Basin, which, while show- 
ing an unimportant variation in the configuration of the wing of the capsule, coin- 
cide in character with our specimens — Nos. 567 and 568, Palmer, 1876, coinciding with 
our form having smooth capsules, and the Ives Expedition specimen with the other. 
No. 129 of the King Survey, although from the Great Basin, is not the same as our plant. 
The pubescence in the form with hairy capsule is different from that of T. carvipes. It 
is probable that the future student of this genus will find in these plants at least one 
species distinct from T. cuiwipet. 



Cleome aparsifolia Wats. Bot. King Snrv. 32 (1871). Type locality, "in Carson 
Desert, near Ragtown, Nevada." 

Mr. Watson^s type specimens were collected in August after all but the uppermost 
imperfectly developed leaves had dropped; so that one of the most conspicuous 
characters, the length of the petiole, was absent. These are in some of our speci- 
mens 4.7 cm. long. The leaftets are oblong-oblanceolate, obtuse, mucronate, mi- 
nutely sessile-glandular on the margins^ 1 cm. or less long, the petiolules 1 to 1. 5 mm. 
long and of an orauge-yoUow coloi; strikingly different from the green of the petiole 
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and leaflet. The aathers differ from thoso figured in the original drawing in being 
more or less sharply recurved. The plant is very abuudaut in the pure, not alkaline 
sand northeast of Keeler (No. 847) , washed down on the mesa from Cerro Gordo 
Monntain, and it occupies large areas of this soil to the exclusion of nearly all other 
species. The larger specimens are often 50 cm. high. 

Cleomella brevlpes Wats. Proc. Amer. Acad. xvii. 365 (1882). Type locality, 
**at Camp Oady in the Mohave Desert, California." 

None of the capsules in the type specimens have the horns developed, but are as 
originally described, ''ovate 1.5 linos long." Some of the capsules iu our specimens 
have this foroSy but others, evidently the normally well-developed ones, are rhom- 
boidal or triangular (truncate at the base) in outline, and reach 4.5 mm. in breadth 
by 3.5 mm. in length. The plaats grow abundantly in the strongly salt and alkaline 
soil in the meadows of Distichlis apicata, between the town of Keeler and the shore 
of Owens Lake (Nos. 853, 884). 

This species has not been reported since the Parish Brothers found the type 
specimens. 

Cleomella obtusifolia Torr. &. Freni. in From, second Rep. 311 (1845). Type local- 
ity, "on the American fork of the Sacramento river." 

The correctness of the locality given by Fremont for this plant has been for many 
years a doubtful one, and it has been supposed that he found it in the Mohave 
Desert region. The plant has been collected again, however, within tho past few 
years, in the valley of the Sacramento, and this species may now be placed definitely 
in that group of plants, significant from the standpoint of geographic botany, which 
occur both in the great interior valley of California and iu the deserts eastward 
from the Sierra Nevada. The species was met with by the expedition only about 
Keeler (No. 852) and on the west shore of Owens Lake, between Lone Pine and 
Olacha. It undoubtedly occurs in other parts of the desert traversed by the expe- 
dition, but was not in condition for identification at the time. 

Cleomella parviflora Gray, Proc. Amer. Acad. vi. 520 (1865). Type locality, "Ne- 
vada, near Carson City." 

Onr specimens reach a height of 32 cm., and the stems and branches, although weak 
and flexnous, are nearly erect. The leaflets are sometimes 3 cm. long, usually obtuse 
and mucronate, but sometimes broadly acute. Tho plant-s grew in tho moist, slightly 
alkaline, natural meadow directly in front of the ranch house at Haway Meadows 
(No. 1003). 

Isomerie arborea Nutt. in Torr. & Gr. Fl. i. 124 (1838). Type locality, "St. 
DiegOy California." 

The backs of the leaves, especially when young, are more roughly short-pubescent 
than in any specimens seen from the west side of the Sierras. The plant was not in 
all cases distinguished in the field from /. arborea globosa, so that some of the few lo- 
calities recorded may belong to that variety. The shrub was first seen between the 
summit and middle stations on the road from Mohave to Searles's, and afterward in 
Tehachapi Cafion (No. 1132), near Gorman Station, and at the mouth of the CaDada de 
las Uvas. The two desert stations are in the upx)er part of the Larrea belt, the last 
two in the belt of Quercus dougla»ii. 

Isomeris arborea globoaa Coville, Proc. Biol. Soc. Wash. vii. 73 (1892). Type 
locality as given below. Platk IV. 

" Stem not glaucous ; petals ovate, sub-palmately veined ; capsule globose, truncate 
or retnse, 2.5 to 3.5 cm. long ; seed with a transverse groove between hilnm and body ; 
otherwise as the type form. 

"Our plant differs conspicuously from the type form in the shape of its capsules, a 
character at once noticeable in the living plant. The stems of the new yearns growth 
in the txjtfi^^a are glaucous; the petals narrowly oblong and piuuatel^ n^vql^A.\ 



\ 
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the capBules oblong, attennate into the stipe, abruptly tapering at the apex; and the 
seeds without a groove between the hilum and the body. The same plant as ours, 
but without mature fruit, was collected by Xantus de Vesey near Fort Tejon in 
1857-58. 

''Type specimen in the United States National Herbarium, No. 1107, Death Valley 
Expedition; collected June 24, 1891, on Caliento Creek, a few miles above Caliente, 
Kern County, California, by Frederick V. Coville. 

"The characteristic distribution of this variety wjvs not ascertained. It might be 
expected to be a form modified by proximity to the Mohave Dcs(*rt, but the type form 
enters the western portion of this desert in at least one place, Tehachapi Pass; and 
flowering specimens, presumably of the type form, were seen in April about forty 
miles from Mohave, ou the road from that place to Searles*8 borax establishment." 

Oxystylis lutea Torr. & Frem. in Frem. Second Rep. 313 (1845). Type locality, 
''on the Margoza river, at the foot of a sandy hill; only seen in one place, but 
abundant there.'' 

Collected in Furnace Creek Cafion (No. 223), in the bed of the Amargosa River, 
about 10 kilometers south of Salt Wells ; in the sandy mesa immediately northwest of 
Saratoga Springs ; and about the sand-hills 3 kilometers northeastward from the same 
point. 

The plant is an annual, with a stout, erect, usually nnbranched stem often reach- 
ing a height of 1 meter. The valves of the capsules, each with its embraced seed, 
had already dropped off when the specimens were collected, in January. The leaves 
also were dried and broken off by the wind, yet the remaining skeleton of the plant, tlie 
naked stem, and the old fruit clusters, rendered it conspicuous. In the latter three of 
the localities mentioned above, all in the valley of the Amargosa River, both above 
and below its bend at Saratoga Springs, the plants are abundant. It was at or near 
the last station that Fremont, on the 28th of April, 1844, discovered this plant; and 
it has never been collected since. Ho records the finding of it as follows (loc. cit. 
264) : *' [We] reached a large creek of salt and bitter water, running in a westerly 
direction, to receive the stream bed we had left. It is called by Spaniards Anuirgosa — 
the bitter water of the desert. Where we struck it, the stream bends : and we con- 
tinued in a northerly course up the ravine of its valley, passing on the way a fork 
from the right, near which occurred a bed of plants, cousisting of a remarkable new 
genus of Cruciferte." 

It is unfortunate that at the second collecting of such au interesting monotypic 
genua the specimens should have been poor ones. 



Dlpetalia aubulata ( Webb & Berth.) Phytogr. Canar. i. 107 (1836-40), under Rae- 
deUa',^ Kuntze, Rev. Gen. PI. i. 39 (1891). Type locality, "circa Portum Caprarum 
in liisula Fuerteventura, et in Lancerotta circa oppidum Arecife." 

Fouud at Resting Springs; on the foot-slopes of the Fuuersil Mountains, west of 
Amargosa; in the Vegas Wash ; in Furnace Creek Caflon (No. 583); north of Bennett 
Wells; and along the stream from Hall Canon, Panamint Mountains (No. 679). 

CI8TACE2I. 

Helianthemmn aooparlum Nutt. in Torr. &. Or. Fl. i. 152 (1838). Type locality, 
"dry hills around Monterey, California." 
Near San Bernardino (No. 16). 

1 The first mention of the plant, Delile, Fl. -«gypt. IlL 15 (1813), is the printing 
of the name Jieseda <adtt2a(a without description. 
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VIOLACE2I. 

Viola blanda Willd. Hort. Berol. t. 24 (1816). Type locality, "in America 
boreali." 
Near Pine City, Sierra Nevada (No. 1831). 

yiola oanina adonca (Smith) in Rees, Cycl. xxxvii (1819), as F. adunca; Gray, 
Proo. Amer. Acad. viii. 377 (1873). Type locality, "west coast of North America." 
Collected by Menzies. 

In the Sierra Nevada (Nos. 1859, 2115), the latter determined by H. E. Seaton. 

Viola glabeUa Nutt. in Torr. <fc Gr. Fl. i. 142 (1838;. Type locality, "shady 
woods of the Oregon." 
Valley of Kaweah River (No. 1372). 

Viola praemorsa, Lindl. Bot. Reg. xiv. t. 1254 (1829)— Dougl. in herb. Type lo- 
cality, **in dry upland soils, under the shade of solitary pine-trees, on the banks of 
the Columbia, and the plains of the river Agnilar, in California." 

In the Panara in tMonn tains (No. 751), and in the southern Sierra Nevada (No. 1087). 
Dr. Kellogg's Viola aurea is antedated, according to Dr. Gray,^ by Douglas's V. prce- 
tnoraa. Our plant is a canescent-puberulent form, with leaves more deeply dentate 
than usual, and the two upper petals purple on the back. Altogether our plant re- 
sembles in general ax>pearance Professor Greene's V, pineiorum»^ 

POLTGALACE^I. 

BZrameria oanescens Gray, PI. Wright, i. 42 (1852). Type locality, ''prairies 
near the Pecos," Texas. 

This species was found by Dr. Merriam and Mr. Bailey in the valleys of the Vir- 
gin (No. 1926) and Muddy rivers, Nevada. 

Blrameria parvifolia Benth. Bot. Sulph. 6 (1844). Type locality, ''Bay of Mag- 
dalena," Lower California. • 

The first specimens oiKramena were observed at Copper City Spring, about 60 kilo- 
meters north of Daggett. It was next seen on the divide between Saratoga Springs 
and Amargosa, where it occurred in abundance. It was found afterwards on the 
mountain east of Resting Springs; about Twelve Mile Spring, Resting Springs Val- 
ley; on both slopes of the divide between this and Pahrump valleys; on the divide 
between Ash Meadows and Pahrump; on the rocks about the Devil Hole, Ash 
Mea<lows; on the western foot-slopes of the Charleston Mountains, along the roads 
to both Clark's sawmill and Mountain Spring Pass; at several points in Vegas Val- 
ley; on both slopes of the divide northwest of Towner's; on the eastern foot-slopes 
of the Funeral Mountains, west of Amargosa; and in the upper part of Johnson 
Cation, Panamint Mountains. Mr. Bailey collected flowering specimens in Resting 
Springs Valley (No. 1874). A few of the localities here recorded may prove to be 
those of K, canescenSf as most of the observations were made in winter, and the 
plants did not always show their specific characters. It was only in limestone soil 
that Krameria parvifolia was abundant. Dr. Merriam reported it in Indian Spring, 
Pahranagat, Virgin, and Muddy valleys, Nevada; and in the Santa (?lara Valley and 
Beayerdam Mountains, Utah. 



Frankenia grandifolia Cham. &, Schlecht. Linno^a, i. 35 (1826). Type locality, 
"in sabulosis Novae Californiae ad portum St. Francisci." 

In the Tulare Plains (Nos. 1127, 1231). The typical plant which grows within 
reach of the water of the Pacific Ocean is much broader-leafed than the plant of the 



^Bot. Gaz. xi. 289 (1886). •Pittonia, ii. 14 (1889). 
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interior saline plains, those of the former being nsnally obovate, of the latter linear 
to obloug-oblanceolate. Our specimens belong to the interior form, and their sterns^ 
as well as those of all similar specimens in the National Herbarinm, are erect, never 
creeping, as is often or perhaps commonly true of the coast form. 



Silene callfornica Durand, PI. Pratt. 83 (1855). Typo locality, ''hills of Deer 
Creek," California. 
In the southern Sierra Nevada (No. 1094). 

Silene bemardina Wats. Proc. Amer. Acad. xxiv. 82 (1889). Type locality, *'on 
shady slopes in Long Meadow, Tulare Co., California." 

Near Whitney Meadows, Sierra Nevada (No. 1649). This has been previously col- 
lected only by Dr. Edward Palmer, in 1888, from whose specimens the species was 
described. The stems grow many together, from nearly erect slender rootstocks 
arising from a thick vertical root. The dense leaves are usually not more than 
1 mm. broad and never, either in the type or in our specimens, broader than 2 nmi. 

Sileue lolsana Wats. Proc. Amer. Acad, xziii. 261 (1888). Type locality, ''on 
rocks near San Luis Obispo," California. 

Tejon Mountains (No. 1185). Determined by Soreno Watson. Dr. Watson writes 
me, '' I take your Silene to be S. Luisana, * * * It is a better specimen than any 
I have; the leaves broader, less glandular below, and peduncles somewhat longer; 
but it is otherwise the same thing, and it is from near the same region." 

Lychnis califomica Wats. Proc. Amer. Acad. xii. 248 (1877). Type localities, 
"in the high Sierra Nevada; near Ebbett's Pass, on Mount Dana, and in Sierra or 
Plumas County," California. 
. Near Mineral King, Sierra Nevada (No. 1532). 

AhUne balcalensis. 

Stellaria umbeUata Turcz. Fl. Baic. i. ^ (1842-45). The use of the name AlBxne 
umbellata for this species is prevented by the employment of that binomial by 
Lamarck, in 1778, for Holosteum nmheUatvm, 

Near Mineral King, Sierra Nevada (No. 1570), and in the White Mountains (No. 1805). 

Alsine longipes (Goldie) Edinb. Phil. Jour. vi. 327 (1822), under Stellaria. Type 
locality, "woods near Lake (tutario," on the'Canadinn side. 
In the Sierra Nevada (Nos. 1435, 1674), and the White Mountains (No. 1805). 

Alsine media L. Sp. PI. i. 272 (1753). Type locality European. 
Near Three Rivers (No. 1291). 

Arenaria compacta Coville, Proc. Biol. Soc. Wash. vii. 67 (1892). Type locality 
as given below. Plate V. 

"Stems compacted into a dense mat from a thick, woody, many-branched caudex, 
the densely leafy lower portion 1 cm. or less high ; flowering stems scantily leafy, 
sparingly cyifiosely .branched, 5 cm. or less high, clothed with short glandular hairs ; 
leaves awl-shaped, triangular in cross-section, pungent, glandular-ciliate, 5 mm. or 
less long, squarrose; those of the flowering stems similar, usually glandular-hairy 
on the back, erect, passing into scarious bracts above; flowers single, terminating 
simple stems, or in open few-flowered cymes ; sepals 5, 2.5 to 3.5 mm. long, ovate to 
ovato-lanceolate, scarious- margined, with a thick green midrib excurrent into a 
point; petals 5 or 6, oblong-oblanceolate, broadly obtuse; stamens 10 to 12; styles 
3 or 4. 

"Type specimen in the United States NationaUHerbarium, No. 1653, Death Valley 
Expedition ; collected August 20, 1891, at timber-line on a divide northwest of Whit- 
ney Meadow^, Sierra Nevada, Tulare County, California, by Frederick V. Coville. 
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"The plant is of especial interest because it is evidently a local alpine species 
derived not from the circumpolar Jronaria biflora and A, arcticay but from some local 
species of a lower zone, similar to A.fendleri, Its sepals distinguish it at once from 
the circumpolar plants mentioned above, in which these organs are thin, striate, 
and obtuse. In habit, however, it closely resembles them, having attained the 
depressed, matted, shrubby form so protective to plants at high altitudes/' 

Mr. Koch collected specimens at timber-line in the vicinity of Butcher's camp. 
Big Cottonwood Meadows, not more than 15 kilometers from the type locality (No. 
2119.) 

Arenarla oongeata Nutt. in Torr. & Gr. Fl. i. 178 (1838). Type locality, ''shady 
hills in Rocky Mountain range, about Bear River of the Lake of Timpanagos." 

Near Mineral King, Sierra Nevada (No. 15(Xi). In our specimens the stems are 
viscid-glandular in their middle portions, but above and below they are glabrous. 
The i>edicels of the umbelloid inflorescence are about 5 mm. long. 

Arenarla congesta ■iibcongesta Wats. Bot. King Surv. 40 (1871), as A.fendleri 
8uhconge8ta; Wats. Bot. Cal. i. 69 (1876). Type locality, ''East Humboldt Mountains, 
Nevada; 7-9,000 feet altitude." 

Grapevine Mountains (No. 1764). Our plant is 10 to 20 cm. high and has leaves 1 to 
2 cm. long, glandular-viscid stem«i, small but not congested cymes, and sepals gla- 
brous, acute, scarious-margined, and with a narrow, green, 1- to 3-nerved midrib. It 
is evidently the plant called A, capillaris in Flora Franciscaua and a portion of that 
called by the same name in the Botany of California. I have designated it by the 
name nsed above because, although not glabrous, the plant is often referred to that 
variety, and the original description might be stretched to include it. A. capiVaria 
of Poiret^ is, according to the description, a tall plant glabrous throughout, with the 
lower loaves 2 inches long, and with ohUise sepals. Its type locality is Siberia. A, 
nardifolia of Hooker^, which has been referred by Regel to A, capillaris as a variety, 
shows both in specimens from British Columbia and from Oregon, as well as in Hooker's 
description and figure, that the plant is easily distinguished from A . congesta, A .fendleri, 
A, macradenia, etc., in its broad, very obtuse, scarcely scarious-margined sepals. 
Those species have sharply acute sepals. The plant called A, formosa in the Botany 
of the King Survey, which was referred to A, capillaris in the Botany of California, 
in external appearance exactly resembles A. macradeniay and has not the obtuse 
sepals of A, capillaris and its variety nardifolia. The glandular protuberances at 
the base of the stamens are not clear, however. It appears, therefore, that A. capil- 
laris is represented in North America only by its variety nardifoliay a northwestern 
plant extending as far south as Oregon, and that the more southern plants with 
acute sepals, commonly rcferre<l to A, capillaris belong to A, maoradenia and to A, 
cangesta subcongesta as the latter is now understood. 

Arenarla macradenia Wats. Proc. Amer. Acad. xvii. 367 (1882). Type locality, 
"near the Mohave River, and in the mountains bordering: the Mohave Desert/' Cali- 
fornia. 

In duplicates of the type specimen of this species (Palmer, No. 41, 1876), there is 
in the filaments opposite the sepals, on each side of the base, a gland or blunt tooth, 
and in the other number referred to the species by Dr. Watson (Parish Brothers, No. 
1329, 1882), these glands, although present, are very rudimentary. In our No. 830 
the glands are developed into lacerate scales reaching a length of 2 mm., and in- 
serted on the margin and the back of the base of the filament. The capsule equals or 
exceeds the calyx. The species may be distinguished from A.fendleri by its broad, 
oblong-ovate, smooth, green, scarious-margined sepals striate when dry. In A, 
fendleri the sepals are lanceolate, and the green portion is confined to a Barrow, 
glandular-pubescent, nsually keeled midrib. 



Cycl. vi. 380 (1804). •FL Bor. Amer. i. 98 (18%). 



72 BOTANY OF THE DEATH VALLEY EXPEDITION. 

This species ocoarred in the clefts of naked rocks, on steep slopes, and in canons, 
near the upper spring at Lone Willow Spring (No. 162) ; near Mesqnite Spring, in 
the Funeral Mountains (No. 329) ; in Surprise Cation and Willow Creek Ca&on (No. 
830), Panamint Mountains; and at Crystal Spring, Coso Mountains (No. 916). 

LcBflingia squarrosa Nutt. in Torr. &, Gr. Fl. i. 174 (1838). Type locality, ''sandy 
plains, St. Diego, California.'' 
Walker Basin (No. 1091). 

PORTULACACE.S. 

Oreobroma nevadensis (Gray) Proc. Amer. Acad. viii. 623 (1873), under Calan- 
drinia; Howell, Erythea, i. 33 (1893). Type localities, ''subalpine regiouof Wah- 
satch and East Humboldt Mountains [Nevada]/' and ''Sierra Nevada, California, 
at Summit and Cisco." 

Near Mineral King, Sierra Nevada (No. 1518). 

Oreobroma pygmeea (Gray) Amer. Joum. Sci. ser. 2. xxxiii. 407 (1862), under 
2a/tiiMw; Howell, Erythea, i. 33 (1893). Type locality, "Bridger's Pass." 

In the Sierra Nevada (Nos. 1666, 2068), and the White Mountains (No. 1799). 
Nos. 1666 and 2068 differ from the other specimens, which belong to the typical 
form of the species, in their more evenly glandular-serrate, purple-margined sepals 
and their longer style, as well as in the white, not orange, color of the surface of 
the root. 

Claytonia chamisaoi Ledeb. in Spreng. Syst. Yeg. i. 790 (1825). Type locality, 
"InsCula] Aleut[ica]." 

In the high Sierra Nevada (Nos. 1582, 1618, 2122). The plant was always found 
growing on nearly clean, tine gravel, over which a thin stream of almost ice-cold 
spring water was flowing. On the surface of the gravel and underneath the matted 
stems of the plant are produced, at the cuds of slender llagellae, an abundance of 
white or pink tubers about as big as peas. In trying to disentangle single specimens 
of the plant, the collector almost invariably breaks off these tubers. 

Claytonia perfoUata Donn in Willd. Sp.Pl.i.ll86 (1798). Type locality, "in 
America boreali." 

The plant was recorded from the Panamint Mountains, in Johnson (No. 561), Sur- 
prise (No. 608), Willow Creek, and Mill canons; and from the Sierra Nevada, in the 
valley of the Kaweah River (No. 1370). In these localities it grew at the shaded 
bases of cliffs and among rocks, near the lower limit of coniferous vegetation. 
The plant makes an excellent pot-herb, and in tht Panamint MountaiiiH was fre- 
quently used as such by the expedition. No. 561 has linear to oblanceolate root- 
leaves and glomerate inflorescence, varying toward C. spathulata Dougl. Its connate- 
perfoliate cauline leaves and its large seeds, together with the place of its growth, 
lead me to consider it an erratic form of C. perfoUata. 

Claytonia triphylla Wats. Proc. Amer. Acad. x. 345 (1875). Type locality, 
** above Cihco. California." 
Near Mineral King, Sierra Nevada (No. 1517). 

Montia fontaua L. Sp. PI. i. 87 (1753). Type locality European. 
Whitney Mea<lows, Sierra Nevada (No. 1619). 

Spragnea umbellata Torr. PL Frem. 4 (1853). Type locality, "forks of the 

Nozah Kiver, in the foot-hills of the Sierra Nevada of Northern California." The 

poiu^ij Kivor is a branch of the Sacramento, west of Ijassen Peak. > 

3 or ^- Sierra Nevada (Nos. 1448, 1827, 2070, 2091, 2135). The separation of this 
"Type 8^ 

Expedition ; i Fremont, Memoirs, p. 651 (1887). 

ney Meadow^, 
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genus from Calyptridium, as noted in the recent observations of Watson/ Greene,^ 
and Gray,' rests on a very scant basis. 

Calyptridium monandrum Nutt. in Torr. & Gr. Fl. i. 198 (1838). Type locality, 
"St. Diego, California." 
Near Havilah (No. 1083). 

Calyptridium roseum Wats. Bot. King Sunr. 44 (1871). TyjM locality, "in the 
Tnickee and Monitor Valleys," Nevada. 

Telescope Peak (No. 2029). The specimens are only fragmentary, but the plant 
appears to belong here. 

Lewiaia rediviva Pursh, Fl. ii. 368 (1814). Type locality, ''on the banks of 
Clarck's river." 
In the Inyo Mountains (No. 1779), and near Shoal Creek, Utah (No. 19G7). 



Hypericum anagalloides Cham. & Schlecht. Linnaea, iii. 127 (1828). Type 
locality, "Ad portum St. Francisci, Califomiae, obviam nobis venit." 

In the Sierra Nevada (Nos. 1036, 1290). These specimens, like others collected by 
J. G. Lemmon in the Sierra Nevada, are densely matted from a lootstock of appar- 
ently the preceding year, and have smaller, more simply veined leaves and smaller 
flowers and fruit than are usual in the species. 

Hypericum formosum scouleri (Hook.) Fl. Bor. Amor. i. Ill (1830), as R, 
9C0uleH; Coult. Bot. Gaz. xi. 108 (1886). Type locality, "on the North- West coast 
of America, near the Colnmbia." 

On the western slope of the Sierra Nevada (Nos. 1595, 1847). 

MALVACE2I. 

Malva parviflora L. Amo^n. Acad. iii. 416 (1756). Type locality not given; 
species described from specimens cultivated at IJpsala. 

This plant was found at Furnace Creek Ranch, Death Valley (No. 472), and at a 
camping ground in Surprise Cafion, growing in both places as a weed. 

Sidalcea malvasflora (DC.) Prodr. i. 474 (1824), under Sida; Gray, PI. Wright. 
i. 16 (1852). Type locality, " in Mexico." 

Near Lone Pine (No. 954), and at Haway Meadows (No. 1004). In our specimens 
the stems are very scanfcily or not at all hirsute below, and glaucous, the calyx 
tomentose with short-branched hairs, but not hirsute, and the mature carpels reticu- 
lated on the back. In the pubescence of the calyx the plant is quite different from 
the 8. malvcBJlora of Arizona and New Mexico, which is hirsute and without tomen- 
tum. 

Sidalcea spicata (Kegel) Gartenfl. xxi. 291 (1872), under CaUirhoe; Greene, Bull. 
Cal. Acad. i. 76 (1885). Type locality, "in der Sierra Nevada Califomiens." The 
descriptions were drawn from plants cultivated in Europe, the seeds collected by 
Roezl in the place cited. Professor Greene's plant was from '* Cisco, Sierra Nevada, 
Cal." 

In the Sierra Nevada (Nos. 1462, 2103). 

Malveopais fremontii (Gray) PI. Fendl. 21 (1849), under ilfa7rrt«/rMin— Torr. MS.; 
Greene, Erythea, i. 171 (1893). Type locality, ** interior of California." 

Valley of the Kaweah River (No. 1310). Fremont probably collecte<l the type 
specimens on the western slope of the Sierra Nevada, along the American Fork of 
the Sacramento River. 



« Proo. Amer. Acad. xx. 356 (1885). « Bull. Torn. Club, xiii. 144 (1886). 

»Proc. Amer. Acad. xxii. 284 (1887V 
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MalveopalB rotundifolla (Gray) Proc. Amer. Acad. viL 333 (1868), under Afal- 
rastrum; Kniitze, Rev. Gen. PI. i. 72 (1891). Type locality, "saud hilla at Fort Mo- 
have/' Arizona. 

This was observed on the mesa west of Bennett Wells (No. 481), and at the foot of 
the Fnneral Mountains, opposite the same place; in the dry wash of the Amargosa, 
between Salt Wells and Saratoga Springs ; in Resting Springs Valley ; on the western 
slope of the divide northwest of Towner's ; in Furnace Creek Canon (No. 452) ; in 
Panamint Valley, at the mouth of Hall Caflon; in Surprise Canon, Panamint Monn- 
tains; and near Swansea. The plant is an annual of frequent occurrence on grav- 
elly mesas and in washes, always growing in the Lower Sonoran zone. Its flowers 
are very striking, the globular pink corolla, with a red spot^ at the base of each 
petal, having given it the local name of ** lantern flower.'' 

Sida hederacea (Hook.) Fl. Bor. Amer. i. 107 (1830), under Malva — Doiigl. MS.; 
Torr. in Gray, PI. Fendl. 23 (1849). Type locality, "in the interior districts of the 
Columbia," probably in Oregon. 

Near Lone Pine (No. 951). 

Spheeralcea munroana (Lindl.) Bot. Reg. xvi. 1. 1306 (1830), under Jl/a7pa—Dongl. 
MS.; Spach. Hist. Veg. iii. 353 (1834). Typo locality, "upon the barren plains of 
the Columbia." 

The plants referred here are not, in most cases, in condition for critical determina- 
tion. They all have the characteristic leaves of the species, and their petals, when 
fresh, were scarlet. Specimens of No. 868 alone bore mature fruit. The identity 
of all the plants supposed to belong to this species is so uncertain that a detailed 
statement of localities would be of little value. Specimens were collected on the 
south slope of Browns Peak (No. 176) ; near Furnace Creek Ranch (No. 352) ; in 
Johnson (No. 550) and Surprise (No. 634) caHons, Panamint Mountains; and at the 
western foot of the Inyo Mountains, near Swansea (No. 868). 

CHEIRANTHODENDRACE2I. 

Fremontodendron califomiciim (Torr.) PI. Frem. 6 (1853), under Fremoniia, 
Type locality, ''sources of the Sacramento, in the northern part of the Sierra Ne-* 
vada of California." 

The generic name Fremontia was first applied' by Torrey to the plant now known 
as Sarcohaius vei^miculatus, but the name Sarcobatus had already been given to the 
genus by Nees von Esenbeck, and Frenwntia became a synonym. Baillon has re- 
ferred* the later Fremoniia, omt plant, to a Mexican genus CheiranlhodendvoHf an 
older name for Cheiroatemon H. B. K., but Dr. Torrey, when he published the genus 
as Fremontia f knew the genus Cheirostemon also and pointed out some of the dif- 
erences. Dr. Gray in one of his later papers,^ after a mature consideration of the 
verified characters of the two genera, considered them distinct. He retained, how- 
ever, the now untenable name Frettumtia, in place of which I propose the name 
Fremon todendron. 

On the summit of Walker Pass, as we came over from the desert, we first saw this 
beautiful tree (No. 1021). It was then in full bloom, and its masses of yellow flowers 
were conspicuous among the nut pines and gray-leaf pines of the western Sierran slope. 
We passed into its belt again when we crossed the divide north of Havilah, a third 
1 iuie on the divide north of Walker Basin; and a fourth time on the slope of the Sierra 
Nevada west of Tehachapi Valley. On some of the peaks south of Fort Tejon, be- 
low the yellow pine belt, it was abundant. When we ascended the western slope 
of the Sierra Nevada from Three Rivers, we encountered the tree first below Kane 
Flat, from which point it extended up to the yellow pines near Big Tree Caflon. 



*Frera. First Rep. 95 (1843). 
•Baillon, Hist. PI. iv. 70 (1873). 
•Proo. Amer. Acad. xxii. 304 (1887). 
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Fremoniodendrtm is one of the oharacteristio plants of the chaparral belt^ in the 
higher and more densely wooded parts of that belt growing as a shrnb 1.5 to 2 meters 
high; in the lower parts, when isolated, often attaining the dimensions of a small 
tree. 

LINACE23. 



Linnm lewiaiiPnrsh, Fl. i. 210 (1814). Type locality, "in the valleys of the 
Rocky-monntains and on the banks of the Missouri.'' 

Specimens were collected by Mr. Funston near the head of Waucoba CaHon, Inyo 
Mountains (No. 1788.) The plant was also abundant about our camp in the Sierra 
Kevada, between Mineral King and Farewell Gap. 

Linnm micranthnm Gray, Proc. Amer. Acad. vii. 333 (1868). Type locality, ''on 
Monnt Bullion, Mariposa Co.," California. 

Between Kemville and Havilah (No. 1048). This species was described by Gray 
as '* petalis albis basi utrinque subnnidentatis/' but by Trcloase ^ as with petals 
" not toothed.'' The basal teeth that occur in the related species are really repre- 
sented in this one only by an undulation on either side of the base of the petal. 
In our specimens all the Howors examined are without the median appendage of the 
petals. 



Larrea tridentata (DC.) Prodr. i. 706 (1824), under Zygophyllum, Type locality, 
*' in regno Mexicano." 

The plant was first described under its present genus by Moricand, PI. Nouv. 
Amer. 71 (1833-46), as Larrea mexicana, under which name it has since passed. Fre- 
mont, in the narrative of his report of the exploring expedition made in the years 
1842-1844, published in 1845, in describing his entrance into the Mohave Desert 
through Tehachapi Pass, says: '^ Several new plants appeared, among which was a 
zygophyllaceous shrub (Zygophyllum Califomicum, Torr. & Frem.) sometifties 10 feet 
in height ; in form, and in the pliancy of its branches, it is rather a graceful plant. Its 
leaves are small, covered with a resinous substance; and, particularly when bruised 
and crushed, exhale a singular, but very agreeable and refreshing odor." This descrip- 
tion was not, however, included in the botanical report appended under the author- 
ship of Torrey and Fremont, undoubtedly from the facts stated by Torrey in an intro- 
ductory note, that the part of Fremont's collection which escaped destruction was so 
badly damaged that only a few of the most important species were published. l>o- 
mont's description quoted above, however, designates the plant definitely, and the 
name stands as a synonym. De Candolle's specific name refers to the tridentate 
(but obscurely so) character of the petals and stamen-scales. 

The original description of Zygophyllum iridentatum (see reference above) says " foli- 
olis obovatis villosis," a fact which, taken with the type locality, suggested that De 
Candolle's plant was not the same as that which occurs in the United States, although 
quoted as identical by Gray, Watson, and Hemsley. In our specimens the leaflets are 
usually lanceolate-falcate, or at their widest obliquely oblong, and are nearly glab- 
rous, but an examination of other specimens showed the hairiness to be very vari- 
able, while one specimen from the State of Tamaulipas, Mexico, has obliquely obovate 
leaves agreeing with De Candolle's description. In 1848 Engelmann published the 
United States plant as Larrea glutino%a,\\\ Wislizenus*s Memoir of a Tour to Northern 
Mexico. Through the kindness of Dr. Casimir de Candolle I have been able to ex- 
amine a tracing of the original plate upon which the description was founded. There 
can be no doubt that it is the common Mexican form of our well-known creosote 
bush. 

1 Trans. St. Louis Acad. y. 19 (1887). 
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The dead branches of Larrea remain for many years without decomposing, and, 
although seldom more than 2 or 3 cm. in diameter, famished the principal fuel used 
in the desert by the expedition. 

Larrea tridentata is the most important zonal plant of the Lower Sonoran zone, 
growing with great uniformity over nearly the whole area of the desert region. We 
crossed its western limits at Hesperia, on the northern slope of the San Bernardino 
Mountains ; at the altitude of 975 meters in Antelope Valley, about 8 kilometers west 
of Willow Spring; at the mouth of Tehachapi Cafion; and on the eastern slope of 
Walker Pass, at 1,160 meters. North of Walker Pass it finds its western limit at the 
eastern base of the Sierra Nevada as far as Owens Lake. North of that point the 
altitude of the region is too great and the plant does not occur, the line marking its 
northern limit turning eastward across the desert. Dr. Merriam has traced this line 
across California and Nevada to the southwestern part of Utah. 

The upper limits of Larrea in some of the desert mountains have been worked out 
as follows: on Browns Peak, 1,325 and 1,370 meters; on Lone Willow Peak, 1,430 
meters; west of Amargosa, on the north slope of a peak in the Funeral Mountains, 
1,340 meters: on the western side of the Charleston Mountains, at 1,525 meters on a 
west slope and 1,415 meters on a north slope; on the eastern slope of the same range, 
at 1,370 meters ; in the Panamint Mountains, near Johnson Cafion, at 1,700 meters ; in 
Surprise Caflon, at 1,575 meters; in Mill Creek CaHon, at 1,400 meters. Specimens 
were collected near Hesperia (No. 50) ; near Daggett (No. 158) ; and at Furnace Creek 
Ranch, Death Valley (No. 467). 

A more detailed account of the distribution of this shrub is given by Dr. Mer- 
riam in the general report. He found it along its northern limit in Oasis Valley, 
Grapevine Canon, Indian Spring Valley, Pahranagat Valley, Virgin Valley, and 
valley of the lower Muddy, in Nevada ; and the Santa Clara Valley, in Utah. 



Geranium richardsonii Fisch. & Traut. Ind. Sem. Petrop. iv. 37 (1837). Type 
locality ,** *'vallies in the Rocky Mountains. '' 

In the Sierra Nevada (Nos. 1378, 1834, 2102). Professor Greene^ hart pointed out 
that this species, in California, grows at higher altitudes than G, incisum and in 
moister soil. 

Erodium cicutarium (L.) Sp. PI. ii. 680 (1753), under Geranium; Ait. Hort. Kew. 
ii. 414 (1789). Type locality European. 

Erodium moschatumy the commoner species in the coast region of California, 
was not seen east of the Sierra Nevada, and probably does not occur in the deserts 
of the Great Basin. E. cicutarium was found to be of frequent occurrence in tlie 
desert, along the routes traveled by wagons. It seldom, however, grew large enough 
to be valuable for forage. Specimens were collected at San Bernardino (No. 34), 
near Hesperia (No. 49), and in Johnson CaHon, Panamint Mountains (No. 514). 



Thaninoama montana Torr. & Frem. in From. Second Rep. 313 (1845). Type 
locality, "in the passes of the mountains, and on the Virgen river, in Northern 
California" [now Nevada]. 

The odor of the bruised herbage of Thamnosmay when fresh, is penetrating, rank, 
and offensive; but the smell persisting about the dry plant is delicate and sweet. 
The season of blooming is not very fixed, for flowering plants were seen from Janu- 
ary to April. It should be noted that the final word from which the name is 
derived (iJci/zvof, shrub, and 'o<t/x^, odor) is feminine, and that, therefore, the spelling 
"mow ten Mm" for the specific name, which is frequently used, but which was not 
given with the original description, is incorrect. The plant occurred between Victor 
and Stoddard Wells (No. 151) ; between Daggett and the first divide on the road to 

« Hook. FL Bor. Amer. i. 116 (1830). »F1. lYan. 98 (1891), 
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Lone Willow Spring; on Brownn Peak; on tLo nioantain slope wost of I^one Willow 
Spring; in the monn tains oast of Resting Springs; in the southern part of tlie Vn- 
neral Mountains, west of Amnrgosa; between Furnace Creek and Ash Meadows; 
between the latter point and Pahrinnp Valley ; on the west slope of Mountain Spring 
Pam, Charleston Mountains ; between Cottonwood Spring and Vegas Ranch (No. 896) ; 
in the northern part of VegJis Valley ; on the slopes of the divide northwest of Towu- 
ers; in the valley of the Virgin (No. 1931); and in Surprise (No. 653), Mill Creek, 
and Willow Creek canons, Pananiint Mountains. The plant is chara<*teristic of the 
upper part of the Lower Souorau zone, extending from the upper limit of lAirrea 
down to about 1,000 meters. Dr. Merriain reported it also from Indian Spring Val- 
loy, California, and from the Virgin and Santa Clara valleys, Utah. 



Mortonia scabrella Gray, PI. Wright, ii. 28 (1853). Type localities, "mountain- 
sidea, near the San Pedro, Sonora,'' and "mountains near El Paso." 

Specimens were collected by Mr. Bailey at Overton, Nevada (No. 1933). Like others 
collected in southern Utah by Palmer in 1877, they differ cons])icuouly from typical 
M. scabrella in the size of their leaves and flowers. Their leaves are 8 to 14 mm. and 
their calices 5 to 6 mm. in length, while in the typical plant the same organs are 
only 4 to 7 mm. and 2 to 3 mm. long, respectively. The species is known in the 
Mexican states of Sonora and Chihuahua, in western Texas, and southern New 
Mexico. The localities in Utah and Nevada are about 800 kilometers northwest of 
any other known station. 

Forsellesia nevadenais (Gray) Proc. Amer. Acad. xi. 73 (1876), under Olossope- 
talon; Greene, Erythea, i. 206 (1893). Type locality, "northern part of Washoe 
County, Nevada." 

Crucial characters for distinguishing this plant from G. spitiescens have not yet 
been found. The general characters upon which it has been separated are the larger 
leaves and larger, more persistent stipules. 

According to specimens in the National and Gray herbaria G. neradense has been 
collected in tlie original locality; on the west side of Pyramid Lake, Nevada; on 
hillsides near Laughton^s Springs, between Reno and Verdi, Washoe County, N<»vada ; 
near Virginia City, Nevada; and at Pahroc Spring, Nevada (No. 1986 of the present 
collection) : while G. spineitcena has been collected from the Staked Plains of Texas 
to El Paso; at several points in New Mexico, Arizona, southern Utali, and southern 
Nevada; on the Snake River, Oregon; on the north slope of the San Bernardino 
Mountains; and now in the Panamint Mountains of California. 

Forsellesia spinescena (Gray) PI. Wright, ii. 29 (1853), under Glosnopetalon; 
Greene, Erythea, i. 206 (1893). Type locality, '* in a mountain ravine near Frontera, 
New Mexico." 

The shnib was very scarce, being seen only in Mountain Spring Pjiss, Charleston 
Mountains (Nos. 388, 1880); in the Panamint Mountains, about the head of Johnson 
Cafion and in Surprise Cafion (No. 644). Only a few plants occurred at each place. 
All the localities were in the lower part of the ITpper Sonorau zone. 

RHAMNACEAI. 

Rhamnus califomica Esch. Mem. Acad. St. Pet. x. 285 (1826). Type locality, 
"in Novae Californiae ftiiticetis." 

South Slope of the San Hemardino Mountains (No. 126). 

Since the original description of Rhamnun califomica may be accessible to but few 
American botanists a liti^ratim copy of it is given here: 

8. RHAMNUS CALIFOKXICA. 

R. inennin, floribuA henna])firo<1itin monoj^ynis fasciculato umbellatin, bacca dinperma, foliia ovali> 
baa MTTulAtia . In Novae Californiae fruticctia. 
FnUe» biorgyaiis. Caolia terea fuaoua, fere gUber; nunis angoUtia, cineroo tomentoeia. Cy> ^iiA\ 
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Folia npanuk petioUta Beaqalpollicaria ovalU sermUta, pleramqoe acuta, raro obtnsa, reiicnlato 
vrniNia, utrinqae glabra. Petioli angiilati toroentoai. 

Infioreaetntia faaciculato umbellata. Peduncnlns axillaris iiolitarlnB anbangnlatiia craannB tomentch 
nii8. loDgitndine petiolorum, plenimquo ombellaa tren sessilea muUifloraa gerenti : altera in apice, diiie 
a<Uatora; podicell< eloni;ati inaequaleft tomcnioai. Flores satis magni h«nnaphroditi. Calyx urceo- 
•arinquinqiiefldus; laciniis intus carinatiH. Petalaquinqne squamiformia in excisuris calyois, flavo 
viridia. Stamina quinqne. Stylus solitarios, stigmate bifido. Uaoca disperma vel potios dnipa bi- 

Rhamnos crooea Nutt. in Torr. &, Gr. Fl. i. 261 (1838). Type locality, ''aronnd 
Monterey, California." 

The plant was seen on the Bonth slope of Cajon Pass (No. 127), in the valley of 
Caliente Creek, and in the valley of the Kaweah River (No. 1299), in all cases grow- 
ing below the chaparral bolt. No. 1299 has leaves unusually large and rather 
thinner than usual, resembling R, iii«iiZ«ri«. Greene. 

RhamnuB tomentella Benth. PI. Hartw. 303 (1848.) Type locality, ''inmontibus 
Sacramento." 

The type form of this species has leaves, to translate from the original descrip- 
tion, oblong, acuminate, entire, with recurved margins, 1^ to 2\ inches long, 6 to 9 
lines wide, almost glabrous above, etc., and the whole plant is described as "flavi- 
canti-tomentellus." In our plant the leaves are narrowly to broadly oblong, usually 
acuminate, the margins not involute, but closely denticulate-serrate, tomentellous 
beneath, in flowering specimens not exceeding 3 om. in length, in firaiting ones reach- 
ing 6 cm. The same plant has been reported » from " Butte mountains, near Marys- 
villo," Butte County. It is probable that this form will prove to be sufficiently dif- 
ferentiated and to have a sufficiently marked range to rank as a variety of this or some 
other species. It appears impossible, however, to thoroughly understand a Rhamnus 
of this group from herbarium specimens alone. 

Specimens were collected on the western slope of Walker Pass (No. 1024). 

CeanothuB cordulatus Kellogg, Proc. Cal. Acad. ii. 124 (1861). Type locality, 
'* Washoe," Nevada. 

On Frazier Mountain (No. 1202), and in the valley of the Kaweah River (No. 1379). 
This species grows usually in dense clumps about a meter high and a few meters 
broad, with the short, spinescent branches firmly interlocked. It is a characteriHtio 
shrub of tlie black pine belt. 

CeanothuB crasBifolius Torr. Pao. R. Rep. iv. 75 (1857). Type locality, "Cajon 
Pass," California. 
South slope of the San Bernardino Mountains (No. 118). 

CeanothuB cuneatus (Hook.) Fl. Bor. Amer. i. 124 (1830), under Rhamnun', Nutt. 
in Torr. & Gr. Fl. i. 267 (1838). Type locality, " near the sources of the Multuomak 
River [Willamette River, in Oregon], in sandy soils, growing under the shade of 
Pinus Lambertiana," 

No. 1026, which was collected on the west slope of Walker Pass, on the transition 
ground of the desert and interior Califomian floras, is a shrub about 2.5 meters high, 
with the characteristic habit of C. cuneatus, but the leaves have the smaller size and 
less cuneate character of those of C. greggii, and are similarly thicker and less con- 
spicuously veined. 

This species was an abundant and characteristic shrub of the foothill belt on the 
intramontane slope of the Sierra Nevada and San Bernardino Mountains. It was 
found in Cajon Pass (No. 109), on the south slope of the Sierra Liebre (Merriam), 
in Tejon Cafion, at many points between Walker Pass (No. 1026) and Caliente, and 
in the valley of Kaweah River. 

Ceanothus dlTarioatus Nutt. in Torr. & Gr. Fl. 1. 266 (1838). Type locality, 
''mountains of St. Barbara* California, and also near the town." 

» Pao. fi. Bep. iv. 74 (1857). 
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No. 113 is the nearly entire-leafed form which has been called C, divaricaius eglan- 
dulo8U9 by Torrey, and C. eglandulosus by Trolease. It appears, however, not to be 
really different from what recent authors consider the type of the species. In re- 
gard to the other two numbers Professor Greene has written me: " I put them both 
down without hesitancy as C. divaricaius, but more pubescent than the type, and 
leaves more constantly serrate, with the remark that if this be correct, you have finely 
extended the range of this species, which is not strange, seeing how little we have 
ever before learned about the connections of the Coivst Range and Sierra lloras in that 
region where they must naturally be expected to meet, i. e., where a b^/rt of trans- 
verse range of the mountains connects the two." This form appears to extend along 
the western foothills of the southern Sierra Nevada and to connect geographically 
with the type form, which belongs to the coast region, through the mountains south 
and west of Tejon Pass. Specimens were collected in Cajon Pass (No. 113), on the 
western slope of Walker Pass (No. 1032), and in the valley of the Kaweah River 
(No. 1309). All werfi examined by Professor Greene. 

CeanothuB diversifolios Kellogg, Proc. Cal. Acad. i. 58 (1855). Type locality, 
" Placerville," El Dorado County, California. 

This, as already pointed out in Flora Franciscana, p. 82, is the species which was 
published by Dr. Watson as C decumhenSj and which has usually passed under that 
name. The plant is, as commonly described, creeping and sends np ascending 
branches usually 2«) cm. or less long. Dr. Kellogg, in his description, evidently 
supposed the long creeping stems to have grown erect, for he wrote '^lateral branches 
divaricate, slightly nodding," and ''flowers in long, axillary, simple racemes, some- 
what pendant." 

In the forests of Pinusponderosa, in the valley of the Kaweah River (No. 1376). 

Ceanothus fendleri Gray, PI. Fendl. 29 (1849). Type locality, '' mountains east 
of Santa F<?," New Mexico. 

This shrub was reported by Dr. Merriam from Mount Magruder, Charleston 
Mountains, and the Highland Range, Nevada, and Beaverdam Mountains, Utah. 
No specimens were collected. 

Ceanothus greggli Gray, PI. Wright ii. 28 (1853). Type locality, ''Battlefield 
of Buena Vista," and "side of mountains near Frontera, New Mexico." 

On*the Charleston and Panamint Mountains, among the pifions, occurred a Ceano- 
thus of stiff, branching, bushy habit, about 1 meter high, '^ ith thick oblong ever- 
green sometimes spinose-denticulate leaves about 1 cm. in length. Neither flowers 
nor fruit of the plant was seen. It is probably a northern outlying form of C. 
greggii. In the Charleston Mountains it was seen below Clark's sawmill and in the 
pass north of Olcott Peak; in the Panamint Mountains, near the head of Johnson 
Cafion. 

Ceanothus integenimus Hook. & Am. Bot. Beech. 329 (1839-40). Type locality 
not given. The plants upon which the description was based were collected} by 
Douglas, probably in northern California. 

Frazier Mountain (No. 1208). This plant grows at a uniformly lower altitude 
than C. pat'vifoUuft, being found in the upper portion of the chaparral belt, while the 
other occurs only in the forests above that belt. 

Ceanothus parvifolius (Wats.) Proc. Amer. Acad. x. 334 (1875), as C. integerrimus 
parvifioruB; Trelease, Proc. Cal. Acad. ser. 2. i. 110 (1888). Type locality, " in the 
Sierra Nevada from Yosemite Valley northward." 

While working in the field and observing this plant in comparison with C, integcrri- 
muSf I saw no intergrades between the two, and considered them distinct species. 
Yet I have considerable hesitation in recording that opinion because Dr. Parry, who 
has had the widest opportunities for observation, states in the Proceedings of the 
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Davenport Academy, vol. y, p. 172: '' I am led to the conclasion that they properly 
belong to one species, of which it would be possible to make many varieties." 8peci- 
menH were collected in the valley of the Kaweah River (No. 1381). 

The varietal name originally published was evidently intended for pattn/oliuSf and 
was afterwards so written by its author in the Botany of California, vol. i, p. 102. 

Ceanothus pinetonim sp. nov. Plate VI. 

Plant of the snb-genus Ceraatet, 0.6 to 1 meter high, densely branched; branches 
divaricate, dark brownish red when young; leaves opposite; stipules at maturity 
nearly as thick as broad, ovate in outline, acute, divaricate, rellexed, from 2 or 3 to 
5 mm. long, light brown, glabrous, spongy, and when old powdery within; petiole 
1 to 2 mm. long; blade broadly oblong, rounded at base and apex, 0.5 mm. thick, 
commonly 12 to 16 mm. long, glabrous or with traces of early pubescence, spinuloses 
dentate, with 4 to 6 teeth on each side, the under surface venose- reticulate, with 
minute white areolaa ; flowers not collect'Cd ; fruiting peduncle 0.5 to 1.5 cm. long, 
about 2 mm. thick; fruiting pedicel of about the same length, somewhat slenderer; 
fruit 7 to 9 mm. long in addition to the crests, these about 3 mm. long; seed oblong, 
about 4 mm. in length, black and shining at maturity. 

Type specimen in the United States National Herbarium, No. 1738, Death Valley 
Expedition ; collected August 30, 1891, near Lyon Meadow, Sierra Nevada, Tulare 
County, California, by Frederick V. Coville. 

The species was seen only in the forests of Pinus jeffreyi, on the head waters of 
Kern Hiver, in the valley that lies between the two main crests of the Sierra Ne- 
vada. The very large fruit, the form of the leaves, and the erect habit of the plan t 
distinguish it from all the species of the sub-genus. In our specimens the conspicu' 
ous enlargement of the stipules is remarkable. 

Ceanothus vestitus Greene, Pittonia, ii. 101 (1890). Type locality, ''borders of 
pine forests ou the mountains near Tehachapi. Kern Co., Calif.'' 

Ourplant agrees well with Professor Greene's description, but thelcaves are smaller 
than in his type specimens. The species occurs at a higher altitude than C. ounealus, 
growing, where we found it, on the tops of hills a short distance below the zone of 
PinuB jeffreyi f a range according with that given by Professor Greene. On the summits 
of some of the mountains south of Fort Tejon (No. 1194) this shrub, together witli 
Cercocarpus parvifolius and Fremoniodendron califomicumf forms a dense chaparral 
a little below the limit of the black pine. It was seen only in this locality. The 
identification of the specimens was authenticated by Professor Greene. 

AMPELIDACE2I. 

Vitifl califomica Benth. Bot. Sulph. 10 (1844), under Vitex ; Benth. PI. Hartw. 
302 (1848). Type locality, " Rio Sacramento." 

The wild grape was found at Ash Meadows; at a mound spring near Vegas 
Ranch ; in Surprise (No. 626), Willow Creek, and Mill Creek caHons, Panamint 
Mountains; in the Canada de las Uvas; at Tejon Ranch; and in the valley of the 
Kaweah, between Three Rivers and Kane Flat. 



.Ssculus califomica (Spach) Ann. Sci. Nat. ser. 2. 11. 62 (1834), under Calothyr- 
9us; Nutt. in Torr. & Gr. Fl. i. 251 (1838).* Type locality, "in California." 

This tree, the buckeye, does not occur east of the Sierra Nevada. It was first seen 
near Havilah, in Kern County (No. 1076). From that point south to Fort Tejon it was 
found abundantly, and again along the Kaweah River in the foothills of the Sierras. 
All these localities are on the western slope of the Sierra Nevada below the belt of 
chaparral. 
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Acer fflabrum Torr. Ann. Lyo. N. Y. ii. 172 (1828). Type locality, ''on the 
JEtocky Mountains.'' 

This mnple, wherever found, attained only the dimensions of a shrub 2 meters high 
or less. It was collected in the Grapevine Mountains, east of Death Valley (No. 
1757), and in Death Valley CaQon, Panamint Mountains (No. 2018), at an altitude, 
in both places, of between 6,000 and 7,000 feet. 

▲oer macrophyllum Pursh, Fl. i. 267 (1814). Type locality, '' on the great rapids 
of the Columbia river.'' 
In the Tejon Mountains (No. 1166). 

Acer negondo L. Sp. PI. il. 1056 (1753). Type looaUty, "in Virginia." 
The box elder of the coast region of California, considered by some a variety of 
Acer negundOf by others a distinct species, A. californicum, has its twigs, petioles, 
leaves, peduncles, and capsules tomentose. Our tree, from Canada de las Uvas (No. 
1164), which is the same as No. 264 of the Wheeler Survey, and was oolleoted in the 
same locality, has these parts, with the exception of the slightly hairy lower surface 
of the leaves, entirely glabrous, in this respect resembling the box elder of the Atlan- 
tic States, and differing not only from the California coast tree, but from the usually 
tomentose form characteristic of the Great Plains and Great Basin. Dr. Merriam 
reported the tree in the Santa Clara Valley, Utah. 

ANAC ARDIACE2I. 

Rhus diverailoba Torr. <& Gr. Fi. i. 218 (1838). Type looaUty, << borders of 
woods &.C., Oregon & California." 

This, the common western poison ivy, was found at several points on rocky hill- 
sides in the foothill belt of the western slope of the Sierra Nevada, throughout the 
part of it that we traversed. 

Rhus ovata Wats. Proc. Amer. Acad. xx. 358 (1885). Type locality, '* on hills 
and mountains, away from the coast, from San Diego to Los Angeles County," etc. 

Near San Bernardino (No. 110). The type specimens of Bhua (Stifphonia) integrifolia 
were collected ' on the margins of cliffs, dtc, near the sea, around St. Diego & 
St. Barbara," California. Bhus ovatay as indicated by the type locality given above, 
is an inland species. Dr. Watson says (loc. cit.): ''It has been confounded with the 
coast species R, inieyrifolia (and figured for it by Torrey in Pac. R. Rep. 7. 9, t. 2, 
excepting the single leaf), which has smaller obtuse and more frequently serrate 
leaves with shorter petioles, more pubescent, and with twice longer fruit (5 lines in 
diameter)." 

Rhus trllobata Nutt. in Torr. & Gr. Fl. i. 219 (1838). Type locality, "in the 
central chain of the Rocky Mountains." 

Observed at the summit of C%jon Pass; near Mountain Springs, Charleston Moun- 
tains; in Vegas Valley, near Vegas Ranch; in .Johnson (No. 659) and Surprise (No. 
618) caQons, Panamint Mountains; and between Havilah andCaliente; and reported 
by Dr. Merriam from the Pohrauagat Mountains of Nevada and the Beaverdam 
Mountains of Utah. 

LEGUMINOS^S. 

Lapinas argenteus deoumbens (Torr.) Ann. Lye. N. T. ii. 191 (1828), as L, 
deoumbens; Wats. Proc. Amer. Acad. viii. 532 (1873). Type locality, ''on the south- 
ern branches of the Arkansa." 

Near Mineral King, Sierra Nevada (No. 1478). The pubescence is more pro- 
nouncedly hirsute than is usual. Determined by E. L. Greene. 

Lupinus brevicaulis Wats. Bot. King Surv. 53 (1871). Type locality, "in 
the valleys and lower calions of Western Nevada to the £ast Humboldt Mountains," 
etc., at ''5,000 to 8,000 feet altitude." 

13095— No, 1 6 
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On tlio Darwin Mesa (No. 877), and in Boundary CaHou, Grapevine Mountains 
(No. 977). The flowers of this species, as it grows in the Mohave Desert at least, 
are of a beautiful deep violet color. 

LupinuB breweri Gray, Proc. Amer. Acad. vii. 334 (1868). Type locality, "on 
the Yosemite trail, alt. 6,000 feet." 
In the high Sierra Nevada (Nos. 1550, 1654). 

Lupinus covillei Greene, Proc. Acad. Phila. 1892, 365 (1893). Type locality, 
"near Farewell Gap, in the Sierra Nevada of California, at an altitude of 10,000 feet." 

Described by Professor Groene from specimens collected by the Death Valley Ex- 
pedition at Farwell Gap (No. 1746). 

Lupinus C3rti8oide8 Agardh, Syn. Lup. 18 (1835). Type locality, "in Cali- 
fornia." 
Mineral King, Sierra Nevada (No. 1383). 

Lupinus holosericeus Nutt. in Torr. & 6r. Fl. i. 380 (1840). Type locality, 
'islands and gravelly banks of the Wahlaraet," Oregon. 
In the Panamint Mountains (Nos. 764, 2033, 2042). 

Lupinus microcarpus Sims, Bot. Mag. 1. t. 2413 (1823). Type locality not 
given. The type specimens were cultivated in England from seeds said to have been 
collected in Chili. 

In Windy Gap (No. 588) and Tehachapi Valley (No. 1119). In the figure cited the 
leaves are narrower than in the Californian plant, but the description accords well 
with it. 

Lupinus omatus Lindl. Bot. Reg. xiv. t. 1216 (1828)--Dougl. MS. Type 
locality, "in mountain valleys, on the banks of the Spokan River, near Kettle Falls, 
on the river Columbia." 

Specimens determined by E. L. Greene. This lupine occurred on tlie south slope 
of Browns Peak (No. 182) ; on the north and east slopes of Lone Willow Peak; about 
the head of Johnson Cafion, in Surprise Cafion (Nos. 600, 648), and in Willow Creek 
and Mill Creek cafions, Panamint Mountains; on both slopes of Walker Pass; and 
on the North Fork of Kern River, near Kernville. It was characteristic of the upper 
portion of the Larrea belt. 

Lupinus pusillus Pursh, Fl. ii. 468 (1814). Type locality, "on the banks of the - 
Missouri.*' 
In Johnson Cafion (No. 565), and at Cottonwood Springs, Vegas Valley (No. 1876). 

Medicago sativa L. Sp. PI. ii. 778 (1753). Type locality European. 

A few specimens of alfalfa were seen growing spontaneously in a cafion of the 
Inyo Mountains, near Swansea. The seeds were undoubtedly dropped by the ad jacen t 
roadside and grew to the flowering stage. At several places in the desert alfalfa 
was seen in cultivatiou, but it does not appear to be capable of continued inde- 
pendent growth. 

MeUlotus indica (L.) Sp. PI. ii. 765 (1753), aa Trifolium MelUoius indica; All. Fl. 
Ped. i. 308 (1785). Type locality Indian. 

In the desert this was seen only at Furnace Creek Ranch (No. 574), and in a canon 
near Swansea. In intramontane southern California it occurs almost everywhere, 
and was observed by us at many points in that region. 

Trifolium involucratum Willd. Sp. PI. iii. 1372 (1800). Type locality not given. 
Near Lone Pine (No. 897). 

Trifolium longipes Nutt. in Torr. & Gr. Fl. i.314 (1838). Type locality, "val- 
leys of the central chain of the Rocky Mountain range, and on the moist plains ol 
the Oregon as low tis the Wahlamet." 

Whitney Meadows, Sierra Nevada (No. 1680). ♦ 
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TiUblium microcephalum Pursh, Fl. ii. 478 (1814). Type locality, ''on the 
banks of Clarck's river." 
Near Benton (No. 181.3). 

Trlfolium monanthum Gray, Proc. Araer. Acad. vi. 533 (1865). Typo locality, 
"moist bank by Soda Springs, Tnolmnne River, alt. 8,700 feet." 

Near Mineral King, Sierra Nevada (No. 1473). This little clover is a characteristic 
species of the high mountain region of east-eru California and Nevada. 

Trifolium obtusiflorum Hook. lo. PI. iii. t. 281 (1840). Type locality, ''near 
Monterey, California." 
Near Visalia (No. 1259). 

Trifolium variegatum melananthum (Hook. Sl Am.) Bot. Beech. 331 (18.39-40), as 
T. melananthum; Greene, FL Fran. 29 (1891). Type locality not given. The plant 
described was collected in California by Douglas. 

Near Visalia (No. 1257). 

Lotus americanos (Nutt.) Gen. ii. 120 (1818), nnder Trigonella; Bisehof, Del. 
Sem. Heidi. (1839). Type locality, " on the dry and open alluvial soils of the Mis- 
souri, from the river Platte to the Mountains.'' 

Panamint Mountains (No. 819) and Yosemite Valley (No. 1851). This is the old- 
est available na.me for HoBackia purshiana. 

Lotus argensis sp. nov. 

Perennial, suifrutesccnt, about 50 cm. high, sparingly branched; stem terete, Rome- 
what glaucous, glabrous or provided with a few inconspicuous appresseil hairp ; 
leaves sessile with aflat, linear blade 2 to 5mm. long; leaflets 3 to 6,glabTat-e above, 
sparsely villous beneath, cuneate-oblanceolate, the largest 2 cm. long, the smaller 
sometimes not exceeding 5 mm., at the apex broadly obtuse, truncate, or even ro- 
tuse, thick, the lateral veins not apparent, petiolules about 1 mm. loug, stipules 
minute, brown, gland uli form ; peduncles axillary, 6 to 12 cm. long, bearing at the apex 
a simple bract similar to one of the leaflets, 1- to 3- flowered ; flower about 2 cm. long ; 
calyx 8 to 10 mm. long, sparingly appressed- villous, oblique at the oriGce, the lance- 
olate acute teeth of nearly equal length, half as long as the tube; petals deep yel- 
low or partly orauge, the wings and banner oblong, obtuse ; ovary about 20-ovulate ; 
capsule 3 to 4.5 cm. long, straight glabrous, 3 to 4 mm. wide; seed not m:ituro. 

Type specimen in the United States National Herbarium, No. 736, Death Valley 
Expedition; collected April 28, 1891, in Shepherd Cailon, Argus Mountains, Inyo 
County, California, by Frederick Funston. 

The species appears to be most nearly related to Lotus meamsii. 

Lotus orasBifoliuB (Bouth.) Trans. Linn. Soc. xvii. 365 (1837), under Uosackia; 
Greene, Pittonia, ii. 147 (1890). Type locality, '* California." 
Valley of the Kaweah River (No. 1323). 

Lotus glaber (Vogel) TJnnjea, x. 591 (1836), under Syrmatinm; Greene, Pittonia, 
ii. 148 (1890). Type locality uot given, but necessarily in the vicinity of San Fran« 
Cisco, California. 

This is a plant of iutramontane California, found by the expedition near San Ber- 
nardino (No. 30), and at many points on the lower western slo])es of the Sierra Ne- 
vada, flrom Fort Tejon to Kemville. 

Lotos humilis Greene, Pittonia, ii. 140 (1890). Typo locality, ''San Bartolome 
Bay," Lower California. 

In .Johnson Cafion (No. 561). This locality is uncxpect<?dly n-mote from the penin- 
sula of Lower California, to which the species has been supposed to be confined; 
yet when it is considered that these two regionn have much in common, the fact is 
not surprising, and the species may be looked for in the intcrv\:.\\\vi^ «^q!w\\\>^1 « 
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Lotus nevadenais (Wat«.) Hot. Cal. i. 138 (1876), as HoMckia liacicm&ms irera- 
denaifi; Greene, I'ittouia, ii. 149 (1890). Type locality, "in the Sierra Nevada from 
the Yoseiiiite to Sierra Co.," California. 

In the Sierra Nevada of FreHno County, California (No. 1838). 

Lotus oblongifolius (Benth.) PI. Hartw. 305 (1848), under Ho$ackia; Greene, 
Pittonia, ii. 146 (1890). Type locality, "in vicinibus Monterey,'' California. 

Near Lone Pine (No. 900). This species is closely related to L. torr^f yet oar 
specimens, notwithstanding their locality, have the characters of the former. After 
the description of L. iorreyi. Dr. Gray says,' ** But a comparison, wMoh has been 
obligingly made at Kew. • • • shows that [L. oblongifoUtis'i to be a diffiarent 
species of more southern habitat, to which a specimen collected in Owens Valley or 
at Fort Tejon seems to belong." 

Lotus procumbens Greene, Ball. Cal. Acad. 1. 82 (1885), under Hatuekia; Greene, 
Pittonia, ii. 149 (1890). Type locaUty, " Tehachapi, Kern County," California. 
Walker Pass (No. 1017). 

Lotus tomentellus Greene, Pittonia, ii. 140 (1890). Type locality, *' at Los Angeles 
Bay, Lower California." 
In Johnson Caflon, Panamint Mountains (No. 526). Authenticated by E. L. Greene. 

Lotus torreyi (Gray) Proc. Amer. Acad. viii. 625 (1873), under Hosaclia; 
Greene, Pittonia, ii. 146 (1890). Type locality, ** Sierra Nevada, California, along 
the shady banks of streams, at the elevation of 4,000 feet and upwards." 

In the Sierra Nevada (Nos. 1848, 2099). In this species the keel and wings, as ob- 
served by us, were not white, as they are described, but of a pale cream-yellow in 
striking contrast with the lemon-yellow of the standard. 

Psoralen califomica Wats. Proc. Amer. Acad. xii. 251 (1877). Type locality, 
''at McGinnis' Hanch, near head of Salinas River, 25 miles from San Luis ObisxKi, 
California." 

In the southern Sierra Nevada, near Kemville (No. 1047). 

Psoralen castorea Wats. Proc. Amer. Acad. xiv. 291 (1879). Type locality, "near 
Beaver City, S. Utah, on sandy ridges." 
Valley of the Virgin River, Nevada (No. 1930). 

Dalea fremontii Gray, PL Tharb. 316 (1854)— Torr. MS. Type locality, "moun- 
tains of the Pah-Utah country, S. W. California," a very indefinite locality. 

An abundant shrnb on the lower mountain slopes in the Lower Sonoran zone. It 
was observed on the first divide north of Daggett, extending down into Paradise 
Valley; at the western foot of Pilot Knob: in the monntains west of Lone Willow 
Tanks, from 675 to 1,430 meters; on Browns Peak; in the mountains east of Rest- 
ing Springs, at 750 meters; in the northern part of Resting Springs Valley; in tl:e 
Funeral Mountains, west of Amargosa, from 760 to 1,575 meters; between Furnace 
Creek and Ash Meadows; near the Devil Hole, Ash Meadows; between Ash 
Meadows and Pahrump, beginning at 850 meters; on the east side of Pahrump 
Valley, beginning at 910 meters; on the eastern slope of the Charleston Mountains, 
extending up to 1,370 meters; in the northern part of Vegas Valley at about 1,050 
meters; on the divide between Townev's and Ash Meadows; near the mouth of 
Johnson Canon, at about 350 meters, extending up the caflon to about 1,500 meters ; 
in Willow Creek and Mill Creek caflons, Panamint Mountains; at several points 
between Lone Pine and Walker Pass, beginning at 600 meters. Dr. Merriam reported 
the plant from Deep Spring Valley, California; and from Pahranagat, Fish Lake, 
and Indian Spring valleys, and Gold Mountain, Nevada. 



iProc. Amer. Acad. viii. 626 (1873). 



CATALOGUE OP SPECIES. 85 

Dalea Johnsoni WatB. Bot. Kiug Surv. 64 (1871). Type locality, ''near St. 
George on the Virgin River, Utah." 

Specimens were collected hy Dr. Merriam and Mr. Bailey at St. George, Utah 
(No. 1963). The species i^as a very restricted range, having been fonnd, so far as 
known, only in Washington County, Utah, and in the wash of the Diamond River, 
northwestern Arizona, near its junction with the Grand Caflon of the Colorado 
(Lemmon, 1884). Dr. Merriam found a Dalea, which he supposes to be of this 
species, on the eastern slope of the Beaverdam Mountains. 

Dalea mollia Benth. PI. Hartw. 306 (1848). Type locality, ''in vicinibus Mon- 
terey.'' 

This plant has not been rediscovered at Monterey, and as it is a species character- 
istic of the lower Great Basin region, the locality given by Bentham is probably, as 
Boggested by Dr. Watson in the Botany of California, erroneous. 

Specimens were first observed at Bennett Wells in Death Valley, and afterward at 
other points as follows: in a callon of the Funeral Mountains, opposite Bennett 
Wells; in Furnace Creek Cation; at Resting Springs; between Ash Meadows and 
Pahmmp; in the Vegas Wash (No. 1894); on the mesa between Bennett Wells and 
Johnson Caflon (No. 474) ; in Pauamiut Valley near the mouth of Hall Cation, and in 
Surprise Cation. 

This is one of the characteristic plants of the Lower Sonoran. Its favorite habitat 
is hot gravel-beds such as occur in the bottoms of cations and on the slopes between 
mountains and valley-bottoms. 

Dalea polyadenia Torr. in Wats. Bot. King Surv. 64 (1871). Type locality, 
"border of Truckee Deeert, Nevada." 

Dr. Watson has described ^ from ** Owen's Valley" a variety, subnuda, of this species. 
Our plant from its locality might be expected to belong to this variety, but it ap- 
pears to differ in no essential detail from the type form. 

A leafless Dalea, which I take to be of this species, was seen in January in Para- 
dise Valley, and a few plants occurred on the south slope of Browns Peak (No. 172), 
but the species was not met with again until we reached Owens Valley. It occurred 
there between Keeler and Lone Pine (No. 950), between Keeler and Darwin, and be- 
tween Lone Pine and Olancha, growing in arid gravelly or sandy soil. Dr. Merriam 
fonnd it also in Leach Point Valley and Deep Spring Valley, California; in Fish 
Lake Valley, Grapevine Caflon, Sarcobatus Flat, Oasis Valley, and Pahranagat Valley, 
Nevada; and at the great bend of the Colorado River. 

Robinia neomexicana Gray, PI. Thurb. 314 (1854). Type locality, ''Dry hills on 
the Mimbres, New Mexico.'' 

Reported by Dr. Merriam from the Santa Clara Valley and the eastern slope of the 
Beaverdam Mountains, Utah. 

Astragalus amphioxys^ Gray, Proc. Amer. Acad. xiii. 366 (1878). Type locality, 
" Southern Utah and New Mexico and Northern Arizona." 
In the Panamint Mountains (Nos. 496, 543). 

Astragalus atratus Wats. Bot. King Surv. 69 (1871). Typo locality, ''on the 
Pah-Ute, Havallah, and Toyabe ranges, Nevada; 6-7,000 feet altitude." 
On the Darwin Mesa (No. 792), and near Mineral King in the Sierra Nevada (No. 1561). 

Astragalas beokwithli Torr. & Gr. Pac. R. Rep. ii. pt. ii. 123 (1855). Type 
locality, "on the Cedar Mountains, west of Lone Rock, and south of Great Salt 
Lake," Utah. 

Telescope Peak (No. 2022). 

>Bot. CaL ii. 441 (1880). 

* The species of Astragalus were determined by Mr. £. P. Sheldon. 
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Astragalus calycosus Wats. Hot. King Siirv. 66(1871) — Torr. MS. Type locality, 
'•West Humboldt, Eiist Humboldt, and Clover Mountains, Nevada; 8,000 toll,000 
feet altitude." 

Inyo Mountains (No. 1780). The description and figure given by Dr. Watson fuUj' 
characterize the species. The "silvery-sericeous" pubescence is made up of pick- 
shaped hairs. 

Astragalus casei Gray, Bot. Cal. i. 154 (1876). Type localityi "high plateau 
near Pyramid Lake, N. W. Nevada." 

In the valley of Willow Creek, Pauamint Mountains (Nos. 747, 783). This species 
has not been reported before from California. 

Astragalus cocdoeus Brandegee, Zoe, ii. 72 (18D1). Type localities ''near the 
summit of the Inyo Range", and "at Lone Pine on the slopes of Mount Whitney". 

This is a plant described by Dr. Watson > in 1882 as A, grandiflonitf his specimens 
coming from the northern slope of the San Bernardino Mountains, in the edge of the 
Mohave Desert. An Astragalus grandlflopus, however, was described by Pullas in 
1800. Oar specimens were collected in Johnson Cailon, Panamint Mountains (No. 491), 
the only point at which the species was observed. The flowers when fresh are of a 
bright scarlet color, and are among the first to open, at this altitude, in the spring. 
They form a most brilliant and beautiful feature of the flora. The same plant was 
collected by Mr. C. R. Orcutt on the western borders of the Colorado Desert in April, 
1889, and the name Astragalus purshii coccineus was given to it by Parry, without 
description, in West. Amer. Sci. vii. 10(1890). The localities here mentioned are all 
that have been reported for this plant. It is clearly a species characteristic of the 
mountain slopes of ultramontane California, and appears to becouflnedto the regions 
of the Mohave and Colorado deserts, in Inyo, San Bernardino, and San Diego counties. 

Astragalus eremicus Sheldon sp. nov. 

Annual, erect, 7.5 to 13 cm. high, loosely branching from the base; stems pubescent 
witli white, appressed, at lengtli spreading hairs ; leaves 4 to 5 cm. long, petioles thick- 
ish ; leaflets 7 to 11 , oblanceolate to obovate, retuse, silvery-silky with close, appressed 
hairs; stipules deltoid-acuminate, usually reflexed; peduncles shorter than the leaves; 
racemes capitate or subcapitate ; flowers small, 6 to 7 mm. long ; calyx carapanulate 
with short, acute teeth, whitened with long, appressed hairs; corolla ochroleucous, 
petals tipped with purple; pod ovate, membranaceous, sessile in the calyx, nearly 
glabrous or with minute, scattered pubescence, 1.2 to 2 cm. long, didymous, com- 
pletely 2-celled, minutely mottled and minutely reticulated throughout. 

Type specimen in the United States National Herbarium, No. 888, Death Valley 
Expedition; collected June 7, 1891, near Lone Pine, Inyo County, California, by 
Frederick V. Coville. 

This plant is nearly related to Astragalus platytropis Gray, and Astragalus coulteri 
Beuth. The appressed pubescence and peculiar pod are characteristic. 

Astragalus inyoensis Sheldon sp. nov. 

Perennial ; stem erect, glabrous or sparingly hirsute, with short, appressed hairs, 
30 to 60 cm. high, loosely branching; leaves 2 to 5 cm. long, mostly attached at right 
angles to the st«m ; leaflets 16 to 20, oval or obovate, obtuse or retuse, 4 to 6 mm. long, 
petiolulate, smooth above, but minutely canescent with short, appressed hairs be- 
neath; stipules triangular, acute, reflexed; peduncles elongate , 5 to 10 cm. long, 
minutely appressed-hairy ; racemes capitate at flrst, at length open; flower 6 to 10 
mm. long; calyx obliquely attached to the pedicel, tube campanulate, toeth acute; 
corolla purple; pod one-celled, membranaceous, inflated, oblong-ovate, finely reticu- 
lated, short-stipitate, purplish-mottled, and sparingly pubescent, at least when 
young. 

» Proc. Amer. Acad. xvii. 370 (1882). 
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Type specimen in the United States National Herbarium, No. 791, Death Valley 
Exx>edition; collected May 20, 1891, on the Darwin Mesa, near Mill Creek Divide, 
Inyo County, California, by Frederick V. CoA-ille. 

The species clearly belongs to the section of the genus known as the Inflati, 

Astragalus mohavensis Wats. Proc. Amer. Acad. xx. 361 (1885). Type locality, 
"in a Gallon south of Newberry Spring in the Mohave Valley," California. 

CoroPa 4 to 6 mm. long, calyx 2 to 3 mm. long. Specimens were collected in Sur- 
prise (Nos. 630, 647) and Johnson (Nos. 495, 501) cailonS; Panamint Mountains, and 
near Hot Springs, Panamint Valley (No. 685). 

Astragalus nuttallianas canescens Torr. <& Gr. Pac. R. Kop. ii. pt. iv. 163 
(1855). Type locality*, "New Mexico". 
Johnson Cafion (No. 513). 

Astragalos obscums Wats. Bot. King Surv. 69 (1871). Type locality, "on rocky 
foot-hills nearTruckee Pass, Nevada; 5,500 feet altitude." 

About 30 kilometers east of Panaca, Utah (No. 1975) ; not in fniit. The floral char- 
acters are here appended: flowers rather small ; petals purplish ; keel less strongly 
arched than in Astragalus atratus Wats., the apex ascending, equaling the entire 
wings, and shorter than the broadly orbicular banner. 

Astragalus oooarpus Gray, Proc. Amer. Acad. vi. 213 (1864). Type locality, 
"monntainseast of San Diego, California." 
Tehaohapi Valley (No. 1112). 

Astragalus oophorus Wats. Bot. King Surv. 73 (1871). Type locality, "Reese 
River Pass of the Shoshone Mountains, Nevada; 5,500 foet altitude." 

Near Shoal Creek, Utah (No. 1965). A low form with flowers longer than in the 
type and with leaflets more numerous. 

Astragalus pauamintensis Sheldon sp. nov. 

Perennial, erect, 10 to 15 cm. high, much branched from a somewhat woody base ; 
stems rather short ; the whole plant sparingly pubescent with sliort, white, appressed 
hairs; leaves long and slender (7.5 to 12.5 cm.) ; leaflets 4 or 5 pairs, 4 to 6 mm. long, 
linear, acute, slightly emarginate, somewhat falcate, at least after drying; stipules 
small, triangular, acute; peduncles slender, shorter than the leaves, 2- to 3-flowered; 
flowers 1.25 to 1.5 cm. long; calyx nigrescent, with teeth as long as the narrowly 
campanulate tube; petals ochroleucous, tipped with purple; pod linear, 1.2 cm. 
long, short-stipitate, chartaceous, almost glabrous, minutely purplish-mottled, 
straight, with deep dorsal sulcus, nearly 2-celled, cross-section Y-shaped. 

Type specimen in the United States National Herbarium, No. 606, Death Valley 
Expedition; collected April 13, 1891, in Surprise Cafion, Panamint Mountains, Inyo 
County, Califoruia, by Frederick V. Coville. 

The plant has the aspect of an upright form of Astragalus tegetarius Wats., but is 
more nearly related to Astragalus atratus Wats. 

Astragalus procerus Gray, Proc. Amer. Acad. xiii. 369 (1878). Type locality, 
"near St. Thomas, S. E. Nevada, at the coufluence of Muddy River with the 
Virgen." 

Vegas Valley, Nevada (No. 398). The plant has not been reported before from 
California. 

Astragalus purshli Hook. Fl. Bor. Amer. i. 152 (1834)— Dougl. MS. Type locality, 
"on the low hills of the Spokan River, North- West America." 

In the Panamint (No. 728) and Tejou (No. 1196) mountains. The latter is a dwarf 
form with shorter flowers than in the type and with ]>etals purple-tix^pcd. No. 728 

»Gray, PI. Wright, i. 52 (IK>2). 
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IB a small-leafed form resembling the prevailing northern forms of this species as 
found in Montana, Idaho, and Washington. 

Astragalas trifloros Gray, PI. Wright, ii. 45 (1853). Type locality of Gray's 
plant, "sandy banks of the Rio Grande below El Paso." The Phaca triflora of De 
CandoUe, Astrag. 50 (1802), appears, from an examination of the original descrip- 
tion and plate, to be clearly a different plant. It came from Peru. 

In Furnace Creek Caflon (No. 363), and on the western slope of the Charleston 
Mountains (No. 373). 

Astragalus virgineus Sheldon sp. noy. 

Annual, erect, 5 to 10 cm. high, loosely branching, pubescent throughout with short, 
spreading hairs; leaves 2.5 to 3.7 cm. long; leaflets 3 to 6 mm. long, obtuse; stipules 
triangular-acute; peduncles as long as the leaves; racemes short-capitate, 3- to 6- 
floweretl; flowers small, 4 to 6 mm. long; calyx teeth subulate, spreading, longer than 
the subcampanulate tube, corolla ochroleucous ; pod 6 to 10 mm. long, coriaceous, 
obovate, one-celled, transversely rugose, sessile in the calyx, woolly pubescent with 
straight white hairs. 

Type specimen in the United States National Herbarium, No. 1910, Death Valley 
Expedition ; collected May 6, 1891, below St. George, in the valley of the Virgin 
Kiver, Lincoln County, Nevada, by Vernon Bailey. 

The species is nearest to Jsiragalus aridu9 Gray, but is much lower and has a 
shorter, non-gibbous pod. 

Glycyrrhizalepidota Pursh, Fl. ii. 480 (1814). Type locality, ''on the banks of 
the Missouri." 

No specimens of Olycyrrhiza were collected west of the Sierra Nevada, although 
they were abundant near Visalia. The plant occurring in that region is probably 
the variety gluiinosa. The fruit of this species, covered as it is vrith hooked 
spines, resembles the fruit of Xanthium strumariumf and like it is very annoying in 
the manes and tails of horses. 

The plant was recorded from Pahrump Valley, Ash Meadows, Lone Pine (No. 895), 
Olancha, South Fork of Kern River, and Tehachapi Ca&on. It grows best in rich, 
moist, slightly alkaline loam. 

Vicia califomica Greene, Fl. Fran. 3 (1891). Type locality, "Calaveras Co.," 
California. 
Tehachapi Valley (No. 1120). 

LathyruB paluster L. Sp. PI. ii. 733 (1753). Type locality European. 
Grapevine Mountains (No. 1760). 

Cassia armata Wats. Proc. Amer. Acad. xi. 136 (1876). Type locality, ''in the 
mountains of S. California, between Fort Mohave and Cajon Pass." 

This was first seen between Stoddard Wells and Daggett (No. 133). It occurred 
in the vicinity of the latter place and northward in the desert about 15 miles, nearly 
to the first high divide. Afterward it was found again along the northwest foot of 
Pilot Knob, at Lone WMllow Tanks, at the south foot of Browns Peak, in Long Val- 
ley, on a spur of the Funeral Mountains between Saratoga Springs and Amargosa, 
and on the eastern slope of the same range, west of the latter place. Dr. Merriam 
reported the plant also f^om Leach Point Valley and the great bend of the Colo- 
rado River. Ita habitat is usually the dry, sandy beds of shallow washes in the 
open desert, and its common companion is Hymenoclea saUola, It cannot be con- 
sidered an abundant shrub, yet over a comparatively restricted portion of the desert 
it occurred frequently. The species is particularly interesting in the fact that, 
while belonging to a characteristically tropical and subtropical genus, the species 
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of which nearly all have a largo loaf surface adapted to moist climates, this one, 
departing from the typical form, has developed thickened epidermal structures and 
small, early deciduous leaflets, characters common in desert shruhs. 

CercU oocidentalis Gray, PI. Llndh. ii. 177 (1850)— Torr. MS. Type locality 
not given, hut reference is made to the Califomian plants of Fremont and Hartweg. 

Specimens were collected on the South Fork of Kern River (No. 1027), and others 
were ohserved inHhe valley of the Kaweah River hoth above and helow Kane Flat. 
The species has been supposed to be confined to that part of California west of the 
Sierra Nevada, but it has now been collected (No. 1883) in the Charleston Mountains, 
Nevada; and in 1889 it was collected by Mr. F. H. Knowlton in Arizona, on the 
Grand Canon of the Colorado, at a point nearly north of San Francisco Mountain. 

Prosopis joliflora (Swartz) Fl. Ind. Occ. ii. 986 (1800), nnder Mimo$a; DC. Prodr. 
U. 447 (1825). Type locality, '4n siocissimis campis Jamaicae.'' This may have been 
published earlier in Swartz's Prodromus. The specific name used by Swartz is 
piliflora, which is, on the authority of Bentham, a typographical error for juUflora. 

The mesqnite tree, characteristic of desert areas with moist subsoil, was widely 
scattered over the region traversed by the expedition. The numerous stations occur 
in the following localities : along the west side of Death Valley, several miles both 
north and south of Bennett Wells; in Furnace Creek Cafion and on the edges of the 
broad mesa at its mouth ; at a few points between Salt Wells and Saratoga Springs ; 
along the Amargosa near the latter place ; scattered over large areas in Resting 
Springs Valley, Pahrump Valley, Vegas Aialley, Vegas Wash, Ash Meadows, Pana- 
mint Valley, and in several canons of the Funeral and Panamint mountains. The 
highest point at which it grew was in Johnson Canon, at Pete's garden, at the alti- 
tude of about 1,725 meters, a short distance above the upper limit of Larrea. Along 
the Mohave River, and in Owens Valley, the southern and western parts of the 
desert region traversed, it did not occnr. Specimens were collected near Mesqnite 
Well in Death Valley (No. 192). The largest specimen seen was in Death Valley 
between Mesqnite und Bennett wells. It was about 10 meters high, with a spread of 
branches 25 by 30 meters, and its trunk measured 1.82 meters in circumference. The 
tree is of great importance to travelers, since its hard mahogany -like wood furnishes 
excellent fuel. Growing in moist soil, frequently in the vicinity of springs, it is 
j;herefore often conveniently situated near camping places. The ranchers at Ash 
Meadows, Resting Springs, and Furnace Creok used it almost exclusively for fuel, 
and the Eagle Borax Works in Death Valley employed it for the same purpose so 
extensively as to exhaust the whole supply in the vicinity. 

A curious appearance is sometimes presented from the drifting of sand about the 
trees. Their low branches offer an excellent windbreak, and the dry sand blown 
along by the wind is deposited beneath them. Frequently after the lapse of many 
years a sand-hill 3 to 5 meters high is accnmnlnted, from the surface of which the 
branches of the mesqnite project in all directions like so many small shrubs. If the 
trees stand close together in rows or in groups, sand-hills of corresponding shape are 
formed, while single trees are often imbedded in rounded dome-like mounds of regular 
form. In Death Valley, between Mesqnite and Salt wells, these sand-hills are espe- 
cially well developed. 

In the higher parts of Resting Springs Valley the mesqnite is often reduced to the 
form of a procumbent shrub whose branches rise not more than a meter from the 
ground. 

ProBOpis pubescens Benth. Lend. .Toum. But. v. 82 (1846.) Type locality, 
''California between San Miguel and Monterey. " The original specimens were col- 
lected by Thomas Coulter. The plant does not occur in that part of California to 
which reference is made, but Coulter's specimens probably cante from some point in 
Mexico associated with towns of the same name as those cited by Bentham. 
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This tree, the screw bean, has practically the same range as P. juliflora, and while 
less abundant than that species, is almost invariably accompanied by it. It occurred 
at the old Eagle Borax Works, in Death Valley; in Furnace Creek Cafion ; along the 
Amari^osa, near Saratoga Springs, on the authority of Mr. Nelson ; at several points 
{u Resting Springs Valley ; at Ash Meadows; near Cottonwood Springs, Vegas Valley ; 
in the Vegas Wash; at Com Creek, Vegas Valley; in' Surprise Cafion, Panamint 
Mountains ; and at Hot Springs, Panamint Valley. The largest specimen observed was 
near the south end of Resting Springs Valley. At about a meter *from the ground 
its trunk measured 1.64 meters in circumference, while at the base it had several 
branches and was much larger. The tree is a beautiful one, its narrow outline and 
ascendant branches giving it a strikingly different appearance and much more grace- 
ful figure than P. juliflora, with its rounded or depressed form and divergent crooked 
branches. 

Acacia greggii Gray, PI. Wright, i. 65 (1862). Type localities, "Western Texas," 
and ''dry valley west of Patos, Northern Mexico." 

This shrub or small tree, the cats claw, was seen at Cottonwood Springs, Lincoln 
County, Nevada, and near the mouth of the Vegas Wash. It appears to have extended 
northward through the valley of the Colorado River, but not to have spread very far 
away from it. In the region traversed by the expedition it did not occur west of the 
Charleston Mountains. Dr. Merriam reported it farther east, at Bitter Springs in 
the Muddy Mountains, and in the valleys of the Virgin and Muddy to the junction of 
the former with Beaverdam Creek, in extreme northwestern Arizona. 

R08ACB2I. 

Pmnns andersonil Gray, Proc. Amer. Acad. vii. 337 (1868). Type locality, ''foot- 
hills of the eastern side of the Sierra Nevada, near Carson." * 

Observed only in Willow Creek Cafion, Panamint Mountains (No. 840) ; in the 
Coso Mountains (No. 883) ; and on the slopes of Walker Pass. A specimen of Prunus 
that was seen in winter near the head of Johnson Cafion, in the Panamint Mountains, 
and which was not P. fasciculataf probably belongs also to this species. The few 
specimens of P. andersonii that were found grew near the line between the Upper 
and Lower Sonoran zones. 

PrunuB demiasa (Nutt.) in Torr. & Gr. Fl. i. 411 (1840), under Cerasus; Walp. Rept. 
ii. 10 (1843). Type locality, ''plains of the Oregon towards the sea, and at the mouth 
of the Wahlaraet." 

Near Havilah, Kern County, California (No. 1079). t)r. Merriam found a choke- 
cherry at Sheep Spring, in the Juniper Mountains, Nevada, but collected no speci- 
mens of it. 

PmnuB emarginata (Dougl.) in Hook. Fl. Bor. Amer. i. 169 (1834), under Cerasus; 
Walp. Rept. ii. 9 (1843). Type locality, "on the upper part of the Columbia River, 
especially about the Kettle Falls." 

The plant here designated is a shrub L5 to 2.5 meters high, with bright red as- 
tringent and bitter fruit. It was seen along the Kaweah River road, a few kilo- 
meters below Mineral King, and again in the Sierra Nevada between Trout Meadows 
and the Kern River Lakes, in both places growing among the black pines. 

PmnuB faaciculata (Torr.) PI. Frera. 10 (1853), under Emphctocladtu; Gray", Proc. 
Amer. Acad. x. 70 (1874). Type locality, "Sierra Nevada of California; probably 
in the southern part of the range." 

The leaves of this plant have always been described as entire, but some of our 
specimens, and others collected by Palmer in southern Utah, have often 1 or 2 teeth 
on either side. The leaves are also pubernleut, at least when young, thus distin- 
guishable from those of P. ondertonii, and they sometimes attain a length of 2 cm. 
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The flowers are polygamo-cUtccious, a fact which explains Dr. Gray's difficulty' in 
identifyipg Torrey's plants with others subseiquently collected. In the prevailingly 
raale flowers the petals, in our specimens, are elliptical-lanceolate, appressed-stri- 
gose on the hack, 3 to 3.5 mm. long ; the filaments 2 mm., and the anthers 1 to 1.2 mm., 
in length, while the style is 1 to 2 mm. long, and the pistil sterile. In the fertile flowers 
the petals are ovate, glabrous on the back, 2 to 3 mm. long, the filaments 0.6 to 0.8 mm., 
the anthers 0.4 mm., and devoid of pollen, and the style about 2 mm. long. The sterile 
flower is the one figured by Torrey (loc. cit. pi. v.). The form and length of the 
petals probably vary considerably. ^ 

The shrub was seen within the yucca belt, between Cajon Pass and Hesperia; on 
the northeast slope of Lone Willow Peak ; in a caAon of the Funeral Mountains, 
west of Amargosa; near Mountain Springs Pass, in the Charleston Mountains 
(No. 1881} ; near Cottonwood Springs, Vegas Valley ; on the west slope of the divide 
northwest of Towner's; in Johnson (No. 555), Willow Creek (No. 767), and Mill 
Creek (No. 801) canons, Pauamint Mountains; and on both slopes of Walker Pass. 
It grows usually in cafions or on rocky slopes, in the upper altitudes of the Lower 
Sonorah zone, and in the lower part of the Upper Sonoran. The fruit resembles a 
small almond. Dr. Merriam reports the plant from the White Mountains of Cali- 
fornia; from Mount Magruder, Gold Mountain, the Highland Range, Pahroc Moun- 
tains, and Juniper Mountains, in Nevada; and the Beaverdam Mountains and upper 
Santa Clara Valley, Utah. 

PmnuB ilicifolia (Nutt.) in Ilook. & Am. Bot. Beech. 340 (1840-41), nndci Cerasns; 
Walp. Kept. ii. 10 (1843). Type locality not given; but the plant was described 
from specimens collected by Douglas. '* 

This tree was seen only along the margins of the San Bernardino Valley and on 
. the south slope of Cajon Pass (Nos. 45, 114). It is a species belonging distinctively 
to intramontane California. 

Luetkea oaBspitosa (Nutt.) in Torr. <& Gr. Fl. i. 418 (1840), under Spxraa; 
Knntze, Rev. Gen. PI. i. 217 (1891). Type locality, "on high shelving rocks in the 
Rocky Mountains, towards the sources of tl^o Platte." 

A plant nndoubtedly referable here was found in winter on the western slope of 
the Charleston Mountains, below Clark's sawmill. 

BasUima millefoliiim (Torr.) Pac. R. Rep. iv. 83 (1857), under Spircea; Greene, 
Fl. Fran. 57 (1891^. Type locality, " low hills and valleys, near Williams' moun- 
tain," Arizona. 

On the summit of Telescope Peak (No. 2038), and on the east slope of the Pana- 
mint Mountains, near Johnson Cafion, at 2,620 meters ; in Wood Cation, Grapevine 
Monntain, (No. 1758) ; in the Beaverdam Mountains, Utah (Merriam) ; and along the 
Hockett Trail, ^n the eastern slope of the Sierra Nevada, at 2,350 meters. 

HolodiaouB discolor (Pursh) Fl. i. 342 (1814), nnder Spxraa; Maxim. Adn. Spir. 
257 [160] (1879). Type locality, " on the banks of the Kooskoosky,'' a river in Idaho, 
now known as the Clearwater. 

The plant here referred to is a bushy shrub 0.8 to 1.5 meters high, with leaves not 
exceeding 2 cm. in length. It is called in the Botany of California Spiraa discolor 
dumoiay and is nndoubtedly the same as S, dumosa Hooker^ the type specimens of 
which were collected by Geyer in "stony and sandy places of Platte River." Some 
donbt has existed, however, whether Pursh's plant was really this or the Splrcca 
ariaifolia of Smith. ^ This doubt was expressed at one time by Gray,-* while speaking 
of the so-called i$. dumoaa, as follows: ''This is * * * a good species; but the 
original 8. dUoolor, Pursh, 1 believe to be only S, aricefoUa; as certainly is a plant of 

»Proo. Amer. Acad. x. 70 (1874). ^Recs, Cycl. xxxiii vl819). 

■ Lond. Joum. Bot. vL 217 (1847)— Nutt. MS. '•Gray, PI. Fendl.40 (1849). 
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Menzies so named by Pursh in Herb. Lambert/' There can be no reasonable donbt, 
however, that the well-known S, dumo$a la the aame as Pnrsh's plant, for it |i known 
now that 8. ariafolia is a tall, tree-like shrub, often 5 meters high, and is confine I to 
a narrow strip along the Pacific coast, while Porsh's type was from the Kocky 
Mountains of Idaho, and was described by him as '' a shrub about 5 feet high/' The 
Rafinesqnian name SehUonotui cannot be retained for this genus because Lindley 
had previously enployed the same name for Kafinesque's BaHUma, 

Specimens were seen between Mineral King and Farewell Gap (No. 1490), in the 
Sierra Nevada ; along the Hocket Trail, on the eastern slope of the same range ; 
and in Death Valley Cafion (No. 2016} and Telescope Peak (No. 9030), Panamint 
Mountains. 

Adenoatoma fasoicnlatum Hook. & Am. Bot. Beech. 1S9 (1832). Type local- 
ity, '' in sandy plains in the Bay of Monterrey.'' 

This shrub is abundant from the base of the San Bernardino Mountains (No. 103) 
nearly to the summit of Cajon Pass, and forms an important part of the dense chap- 
arral which covers the southern slope of these mountains below the forests. On the 
western slope of the Sierra Nevada it was seen under similar conditions, but less 
abundant, a few miles above Three Rivers, along the east branch of the Eaweah Biver 
(No. 1301). 

Rubus panrifloms Nutt. Gen. i. 308 (1818). Type locality, ''on the island of 
Michilimackinak, lake Huron." 
On the western slope of the Sierra Nevada (Nos. 1341, 1842). 

RubuB vitifolius Cham. <& Schlecht. Linnsda, 11. 10 (1827;. Type locality, ''San 
Francisco, Califomiae." 

This plant, commonly known under the name R, ursinus Cham. 6l Schlecht., * oc- 
curred in the caf\on west of Tejon Ranch, on the western slope of the Sierra Nevada. 

Kunzia glandulosa (Curran) Bull. Cal. Acad. i. 153 (1885) under Purshia; 
Greene, Pittonia, ii. 299 (1892). Type locality, ''On the Mojave side of Tehachapi 
Pass." 

This plant is readily distinguished from Kunzia tridentaia by its leaves, those of 
the latter being narrowly cuneate-obovate, tapering evenly from base to apex, 3- or 
rarely 5- toothed or lobed at the apex, densely white-cobwebby over the entire sur- 
face beneath, sparingly so above, not resinous-punctate on the upper surface; while 
those of the variety have a narrow, linear, petiole-like base, abruptly expanding 
into a cuneate-obovate blade 8- to 5-parted into linear divisions, white-cobwebby 
beneath only in the narrow lines between the veins and the margins of the leaf-parts, 
and with a few consprcnons resinous dots on the usually glabrous upper surface. 
Indeed the leaves of K. glandulasa so exactly resemble those of Cowania mexicana 
(which are usually, however, 5- to7-lobed) that the writer is not always able to dis- 
tinguish them. The two species of Kunzia differ, in addition, in the general canes- 
cent appearance of K. iridentata and the green color of K, glandulosa, and are said to 
differ farther in habit and in the fruit. 

The shrub was found in the Charleston Mountains, on the road to Clark's sawmill 
(No. 299) ; at the head of Willow Creek (No. 768) and Mill Creek cations, Panamint 
Mountains; in the Coso Mountains, near Crystal Spring; and on the east slope of 
Walker Pass. It occupied in these places a position just below the nut pines or in 
their lower edge, and well above the upper limit of Larrea. All the specimens col- 
lected from the Charleston Mountains. Nevada, westward clearly belong to K, glan- 
dulosa, and show no variation toward K, Iridentata; but Mr. Bailey collected on the 
Beaverdam Mountains (No. 1947), just within the border of Utah, along with K, tH- 
dentata, a form of K. glandulosa varying decidedly in the direction of the other species. 

As Kunzia^ Cawania, ^ndFallugia are so often confused by those not well acquainted 

tSM Greene, Fl. Fran. 72 (1891). 
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with all of them, the following artificial key to our four commoner species may be 
fouudnaefal: 

Leaves gradually expanding from a narrow ba^e to a blode several times broader 

above Knuzia tndentaia 

(Additional characters: pistils 1 or 2; fruitin)^ stylo not exceeding 7 
mm. long, its hairs very short and close; flowers yellow.) 
Loaves with linear, petiole-like blade and linear lobes. 

Fruiting style as above Kvmia glandulosa 

(Additional characters: leaves 10 mm. or less long; pistils 1 or 2; 
calyx-tube minutely densely touicntose, its glands, if any, sessile; 
flowers yellow.) 
Fruiting style 25 to 50 mm. long, plumose with hairs about 18 mm. long. 

Pistils 5 to 10 ; flowers cream-colored Cowania mexicana 

(Additional characters: leaves 12 mm. or less long.) 

Pistils about 50 to 100 ; flowers pure white Fallugia paradoxa 

(Distinguished further from all the others by its calyx, subulate-appen- 
diculate between the lobes, and by its leaves, often 2 cm. long and 
with brown hairo, stellate beneath when young.) 

Xunzia tridentata (Pursh) Fl. i. 333 (1811). under Tigarea; Spreng. Anleit. ed. 2. ii. 
869 (1818). Type locality, ** In the prairies of the Rocky-mountains and on the 
Columbia river." 

This is the Purshia tridentata of most authors. Specimens were collected by Mr. 
Bailey on the Beaverdam Mountains of Utjih (No. 1946). Dr. Memam has reported 
Kunxia from many points along his route from Colorado to the Sierra Nevada. The 
majority of these localities probably are those of K. glandulosa, but the lack of speci- 
mens prevents positive identification. The localities are as follows: White Moun- 
tains of California, Mount Magruder, Gold Mountain, Timpahute, Fahranngat, Hyko, 
Pahroc, and Juniper Mountains of Nevada, and the Upper Santa Clara Valley and 
Beaverdam Mountains of Utah. 

Coleogyne ramoaisaima Torr. PI. Frera. 8 (1853). Type locality, '' sources of 
the Mohave and Virgin Rivers, tributaries of the Colorado of the West, in the moun- 
tains of Southern California.'' 

This plant was abundant in the upper altitudes of the Lower Sonoran zone almost 
throughout the Mohave Desert region. It was found between Victor and Daggett; 
at Copi^er City Spring and along the southwestern base of Pilot Knob; on Lone 
Willow Peak, from 1,100 to 1,825 meters; on the western slope of the Charleston 
Mountains, beginning at 1,035 and 1,300 meters; in the Funeral Mountains, west of 
Amargosa, beginning at 1,235 meters ; between Cottonwoood and Vegas springs ; in 
Johnson Canon, at 1,700 and 1,860 meters; in Willow Creek and Mill Creek canons, 
Panamint Mountains ; and on the eastern slope of the Sierra Nevada near Lone Pine, 
ita upper limit at 1«890 meters. Dr. Merriani found it on Hungry Hill Summit, 
Timpahute, Desert, and Pahranagat mountains, and in Pahranagat Valley, Nevada; 
and in the Beaverdam Mountains and the Santa Clara Valley, Utah. 

ChainsDbatia folioloaa Benth. PI. Hartw. 308 (1839). Type locality '' in monti- 
)>ns Sacramento. '' 
Valley of the Kaweah River (No. 1307). 

CeroooaipuB intrlcatus Wats. Proc. Amer. Acad. x. 346 (1875). Type locality, 
''on rocky mountain sides near the mouth of the American Fork Canon in the Wah- 
satch." 

Mr. Marcus £. Jones considers this plant a variety of C ledifoliu$K 



1 For further notes see Zoe, ii. U (1891), u. 245 (1891), and iii. 298-300 (1893). 
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A sinfifle plant was seen among the yellow pines on the west slope of the Charles- 
ton MoiintaiuB, near Clark's sawmill. It did not exceed 1.5 meters in height, and 
was couspiciiously different from C. ledifolius in its small size, interlaced branchlets, 
and minute leaves. Mr. Bailey afterwards collected flowering specimens in Death 
Valley Cafion, Panamint Mountains, at an altitude of 6,375 feet (No. 2019). 

Cercocarpus ledifolius Nutt. in Torr. & Gr. Fl. i. 427 (1840) Type locality, 
'' Rocky Mountains, in alpine situations on the summits of the hills of Bear 
River of Timpanagos, near the celebrated ' Beer SpringB,^** Beer Springs, now known 
as Soda Springs, is situated in Bingham County, southeastern Idaho. 

This tree, the mountain mahogany, occurred on the west slope of the Charleston 
Mountains, near Clark's saw-mill ; in the Panamint Mountains, at and north of Pana- 
mint Pass: on Mount Magruder (Merriam); and on the eastern slope of the Sierra 
Nevada, along the Hockett trail. It was characteristic of the belt of yellow pino 
and the upper portion of the pinons. In the Panamint Mountains individual trees 
were large and robust, and some grew to a remarkable size. A trc« seen April 2, 
1891, on their eastern slope north of Johnson Cafion, had three main branches of 
nearly equal size, springing from a single trunk close to the gronnd. The largest of 
these branches measured 1.52 meters in circumference. The whole tree did not 
exceed 4.5 meters in height. 

Cercocarpus parvifolius Nutt. in Hook. & Am. Bot. Beech. 337 (1840-41). Typp 
locality, ''on the Platte River.'' Douglas's specimens came from California, but as 
both his and Nuttall's are the source of the descrii)tion given by Hooker and Arnott 
it seems best to adopt as the type those specimens, Nuttall's, to which the name wad 
tirst applied. 

To Cercocarpus parvifoUns are commonly referred a large variety of forms, coming 
from widely separated localities, and not distinguished by any varietal names (the 
Santa Barbara plant, usually known as variety glabra^ alone excepted). Our plant is 
a shrub from' 2 to 3 meters high, with rhombic-obovate loaves 30 mm. or less long, 
larger than in any form except the Santa Barbara plant; when young, densely silky 
on the veins beneath and sparingly so above; when old, thick and coriaceous, and 
apparently glabrous on both sides and glaucous beneath, but under a lens sparingly 
tomeutose above and densely white-tomentose beneath; and with the tails of the 
achonia, when mature, 50 to 75 mm. long. 

This shrub is strictly characteristic, in the region traversed by the expedition, not 
merely of the intramontane region of California, but of the chaparral belt of that re- 
gion. It was met with first on the south slope of the San Bernardino Mountains, 
near Cajon Pass (No. 106), and was not seen again until we left the desert region by 
way of Walker Pass. After that time it was found in abundance on the western 
slope of the Sierra Nevada wherever we entered the chaparral belt, as on the divide 
between Kernville and Havilah (No. 1063), and on the divide south of Walker Basin ; 
in the mountains south of Fort Teg on and east of Tejon Ranch ; and along the castei n 
branch of the Kaweah River up to the yellow pine belt. 

Toward the Mexican border certain fonns of the species are found in the interior 
as far east as Texas. 

Cowania mezicana Don. Trans. Linn. Soc. xi v. 575 (1825). Type locality, '*in 
Mexico." 

This shrub was supposed to have been seen in the winter on the west slope of the 
Charleston Mountains, and later on the east slope of the Inyos, between Keclor and 
Jackass Spring, associated in both places with Kunzia glandulosa and in the former 
with Fallugia paradoxa also, but no specimens were collected. Dr. Merriam has re- 
ported the plant in California, from the Panamint Mountains, north of TeL" c jpo 
Peak; in Nevada, from the Charleston, Juniper, Pahranagat, and Pahroc mountains. 
Mount Magruder, Gold Mountain, Hungry Hill Summit, and the Highland Ranirc; 
and in Utah, from the Beaverdam Mountains, and the Santa Clara Valley, above St. 
George. 
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Fallagia paradoza (Don) Trans. Linn. Soc. xiv.576 (1825), nnder Sievernla; Endl. 
Gen. PI. 1246 (1836-40). Type locality, 'Mn Mexico." It in to be noted that this 
plant was published as Genm cercooarpoidea by De Candolle (Prodr. ii. 554) in the 
aaroo year, 1825. 

This shrub was found on the Charleston Mountains, beginning with the desert juni- 
per at 5,200 feet and extending upward in the Upper Sonoran. It was observed both 
on the road to Clark's sawmill (No. 300) and in Mountain Springs Pass. Dr. Merriam 
observed it also in the Pahranagat Mountains, Nevada, and in the Boa verdam Moun- 
tains, Utah. 

Genm macrophyUum Willd. Enara. i. 557 (1809). Type locality, " in 
Camtschatca.'' 
Near Whitney Meadows, Sierra Nevada (No. 1695). 

Fragarla vesca L. Sp. PI. i. 494 (1753). Type locality European. 

Near Whitney Meadows (No. 1712). A strawberry occurred in several places in 
the apper Kern River Valley, but it was not collected in fruit and it^s reference to this 
species is based merely on the probability that it could be no other. 

Potentilla brewerl Wats. Proc. Araer. Acad. viii. 555 (1873). Type localities, 
''Mono Pass in the Sierra'' and ''summit above Cisco,'' both points in the Sierra 
Nevada of California. 

Near Big Cottonwood Meadows, Sierra Nevada (No. 2117). 

PotentiUa douglasU Greene, Pittonia, i. 103 (1887). Type locality,' "California." 
Valley of the San Joaquin River (No. 1836). Determined by Hans Siegfried. 

Potentilla eremica Coville, Proc. Biol. Soc. Wash. vii. 76 (1892). Type locality 
as given below. Platk VII. 

"Plant of the sub genus Tvesiaj perennial, in large tufts from a branched caudex, 
villons-eanescent throughout; stems few, erect or procumbent, 10 to 20 cm. high, 
sparingly short-leafed; radical leaves many, the largest 13 cm. long, terete; leaHets 
sometimes 60 pairs, entire, broadly ovate, acute or obtuse, 2 to 2.5 nmi. wide, closely 
imbricated in 2 rows along the raoliis; stem leaves similar, shorter, borne at inter- 
vals of about 1 to 2 cm., the upi»ermost not exceeding 1 cm. in length; cyme narrow, 
a1>oQt 5 cm. long; bract* simple or few-cleft, about 3 mm. long; pedicels 5 to 7 mm. 
long, erect; calyx 3 to 4 mm. long, lobes lanceolate-acuminate; calyx bracts ovat<;; 
stamens 20; pistils apparently 2 or 3; hairs of the receptacle dense, conspicuous, 1 
to 1.2 mm. long. 

"This plant wiw collected in winter, so that only the remains of the inflorescence of 
the preceding year were found. The leaves at first sight closely resemble those of 
P, Bantolinoiden. The plant was found in but one place, about two miles east of 
Watkins's ranch (and about one- half mile south of the Devil Hole) in an alkaline 
lifnestone mar^h on a sloping gravelly mesa, growing with SpariinagracilUf Jnemopg'iH 
cali/ornica, and Schwnus nigricans, 

"Type specimen in the United St-ates National Herbarium, No. 366, Death Valley 
Expedition ; collected March 2, 1891, near Watkins's ranch. Ash Meadows, Nye County, 
Nevada." 

Potentilla glanduloaa Lindl. Bot. Reg. xix. t. 1583 (1833). Type locality 
"California." 

In the valley of the Kaweah River (Nos. 1355, 1476). The first plant collected, No. 
1355, has deep-yellow petals shorter than the calyx, while No. 1476, which grew at a 
higher altitude, has yellowish-white petals slightly exceeding the calyx-lobes. 

Potentilla glandulosa nevadenaia Wato. Bot. Cal. i. 178 (1876). Type locality, 
"in the Sierra Nevada from the South Fork of Kern River to Oregon." 
Near Mount Whitney (No. 2047). 

1 Lindl. Bot. Reg. xxiii. under t. 1997 (1837^ ' 
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Potentilla gracilis rigida (Nutt.) Journ. Acad. Thila. vii. 20 (1834), aa F. rigida; 
Wato. Proc. Amer. Ara<l. vii. 557 (1873). Type locality, '* Towards tUo toarces of 
the MUsoari, and as far down ah the old Arikaree village.'' 

Near Mineral King, Sierra Nevada (No. 1399). 

PotentUla plattensU Nntt. in Torr. <& Gr. Fl. i. 439 (1840). Type locality, 
"Plains of the Platte." 
Farewell Gap, Sierra Nevada (No. 1750). Determined by Hans Siegfried. 

Potentilla proomnbena (L ) Sp. PI. i. 284 (1753), nudor Sibbaldia; Clairv. Man. 
(1811). Type locality European. 
Near Mineral King, Sierra Nevada (No. 1558). 

Potentilla porporaacena pinetorum Coville, Proc. Biol. Soc. Wash. vii. 77 (1892). 
Type locality as given below, 

"Plant csespitose from a many-branched caudex; stems about 3 om. high; in- 
tiorescence loosely oymose; radical leaves very numerous, 7 to 14 cm. long; lower 
leaflets about 7 mm. long, 2-divided, the divisions often 2-lobed; upper leaflets 
merely 2 lobed; divisions in both oblong-oblanceolate, glabrous or very scantily 
villous; otherwise as the type form. 

"In aspect our plant is quite different from Rothrock*s specimens of the type form 
they being but 5 to 16 cm. high, with shorter leaves, and shorter, broader, more con- 
gested, villous-hirsute leaflets. The characters of the flowers are identical. The 
following references to Po<ewW/aj>iirpMra«o«ii# may be helpful: Wats. Proc. Amer. 
Acad. xi. 148 (1876), under Horkelia; Greene, Pittonia, i. 105 (1887). 

" Type specimen in the United States National Herbarium, No. 1579, Death Valley 
Expedition; collected August 10, 1891, at Trout Meadows, Sierra Nevada, Tulare 
County, California, by Frederick V. Coville. 

"Our plant was abundant throughout the valley of the north fork of Kern River, 
in forests of Pinusjeffreyi, along the rather dry margins of meadows. Rothrock*s 
came from a higher altitude, 9,000 feet, *on the head -waters of Kern River/ and is 
undoubtedly a derivative form modified by changed conditions." 

Potentilla rivalis millegrana (Engelm.) in Lehm. Add. Ind. Hort. Hamb. 11 
(1849), as P. millegrana; Wats. Proc. Amer. Acad. viii. 553 (1873). Type locality, 
"in America boreali." 

In thePanamint (No. 821) and Grapevine (No. 1763) mountains. The relation of 
this form to the true P. rivali$ seems not to be well understood, but the customary 
disposal of it as a variety of that species is here followed. 

Potentilla aantolinoides (Gray) Proc. Amer. Acad. vi. 531 (1865), under Ivesia; 
Greene, Pittonia, i. 106. Type locality, " in the Sierra Nevada.'' 
In the high Sierra Nevada (Nos. 1623, 212()). 

Potentilla wheeleri Wats. Proc. Amer. Acad. xi. 148 (1876). Type locality, '* in 
the southern Sierra Nevada, about the head-waters of Kern River, at 8,2(K) feet alti- 
tude.'' Rothrock states further (Bot. Wheeler SuiV. 360) that the specimens came 
from Olaucha Peak. 

Whitney Meadows (No. 1672). The petals, it should be noted, are yellow. An 
excellent fignre of this plant is given by Rothrock (loc. cit. pi. iii.). 

Roaa califomica Cham. & Schlecht. Linniea, ii. 35 (1827). Type locality, "San 
t^ancisco." 

At various points both in the desert and in the mountains (Nos. 289, 828, 1720, 
1766). The determination of these roses is very unsatisfactory on account of our 
present knowledge of the genua. 
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SorboB oocidentalis (Wats.) Proc. Ainer. Acad, xxiii. 263 (1888), under />»•««/ 
Greene, Fl. Fran. 54 (1891). Type localities, •* Mount Adams, at 5,(X)0 to 6,00() fret 
altitude," ''at Summit in the Sierra Nevada," **on the \\\% Tree road at 6,000 feet 
altitude," and 'Mn Ebhett's Pass at 6,5:)0 to 8,500 feet." 

Near Mineral King, Sierra Nevada (No. 1125). This western mountain ash is a 
mere shrub, seldom exceeding 2 meters in height. 

Heteromeles arbutifolia Ait. f. Uort. Kew. ed. 2. iii. 202 (1811), under VraUigm; 
Roem. Syn. Monogr. iu. 105 (1847). Type Incality, ''California." 

This handsome shrub occurred on the south slope of the San Bernardino Moun- 
tains at a low altitude (No. 117), and on the south slope of the Sierra Liobro (Mer- 
riam). It is characteristic of the intramontane region. 

Amelanchier alnifolia Nutt. Gen. i. 306 (1818), under Aroma; Nutt. Joum. Acad. 
Phila. vii. 22 (1834). Type locality, "in ravines and on the elevated margins of 
small streams from Fort Mandan to the Northern Andes, '^ i. o. the Kocky Mountains. 

Nos. 1224 and 1455 are fruiting Hpeciniens having leaves slightly pubesc.ent on both 
side8(a scant pubescence rtMuaining about the iutioreseenciO. and villous stipules; iu 
fact, the ordinary form of the species No. 962 is in flower. The petals are of the 
ordinary length of A. aliii/oHa from the Great Basin mountains, 6 mm. or less, the calyx 
lobes are reflexed and subulate, im in the common plant, and the form of the leaves 
is the same; yet our specinivus are perfectly glabrous, even to calyx teeth, bracts, 
and stipules. 

In Cottonwood Cauon, Panamint Mountains (No. 062) ; in Tejon Canon (No. 1224) ; • 
and on the East Fork of the Kaweah Kivcr, near Mineral King (No. 1455). An 
Amelaiichier, presumably of this species, was seen in the winter at Mountain Spring 
in the Charleston Mountains, Nevada, in the pinou belt. Dr. Morriam reported the 
species also from Utah, on the eastern slope of the Bcaverdam Mountains and between 
the upper crossing of the Santa Clara and Mountain Meadows; and from Nevada, 
on the North Mormon, Pahroc, and Magruder mountains. 

Amelauchier paUlda Greene, Fl. Fran. .'>3 (18(»1). Type locality, "dry hills of 
the northern and northeastern parts of the State," i. t:. California. 

Our specimens of this plant are in fruit and differ froui J. alnifolia in the few-flow- 
ered racemes and entire, or very near the apex souietiun's» s]»ariugly denticulate, 
cuspidate leaves. The leaves and inllorcscenco arc sparingly pubescent, like the 
ordinary^, alnifolia, and have the same villous bracts au<l stipules. Only two shrubs 
about2metors high were seen, in woods of Qacrcne chriiKolrpin \n a ravine back (south) 
of F<irt Tejon (No. 1168). and accompanied by Arvr marrophyUnm. The leaves am 
strikingly diflfcrcnt from those of A, alnifolUi. I have examined a duplicate of Pro- 
fessor Greene's type specimen, collected by himself and by Dr. C. C. Parry in Siskiyou 
County, California, and I find the plant* to be identical. The present station is 
abont 600 miles in an air lino from the original locality, and it has not yet been re- 
ported from intermediate stations. 

PeraphyUam ramoBisaimum Nutt. in Torr. & Gr. Fl. i. 474 (1840). Type local- 
ity, "dry hill-sides near the Blue Mountains of the Oregon." 

Dr. Morriam And Mr. Bailey found this shrub at Mountain Springs Pass, Charlost-on 
MonntaiQB, on Moant Magruder, Hungry Hill Summit, the Highland Range, and the 
Juniper Plateau, Nevada, and at Mountain Meadow, Utah (No. liHM). 



bryophora Gray, Proc. Amer. Acad. vi. 533 (1805). Type locality, 

-"Bbbetfu Paw and on a peak near Mount Dana. alt. 9,000 feet, on wet rocks." 

Tliiii delicate and benatifhl alpine saxifrage is interesting as exhibiting to (in 

^jnnsttal degree adaptation to aaexnal reproduction, a ohara&ter frequent in boreal 

18086— No. 1 1 
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X)laut8. Nearly all the flower bads except the terminal ones are transformed into ro- 
settes of small leaves and are capable of indejiendent growth. Some of the leaves of 
(Mir specimens, although in no instance exceeding 20 mm. in length, are denticulate 
above. It therefore seems probable that this species may be found to intergrnde 
with the West-American form, at least, of S. leuoanikemlfolia. Engler, in his mono- 
graph of the genus, reduces it to a variety of that species. Onr specimens were col- 
lecteil near Mineral King, in the Sierra Nevada (No. 1562). 

Sazifraga integrifolia slerraB Coville, Proc. Biol. Soc. Wash. vii. 78 (1892). Type 
locality as given below. 

*' Blades of larger leaves 8 to 12 cm. long, oblong-lanceolate to olliptical-lanceolato, 
acute, conspicuously serrate-denticulate, from glabrous to sparingly clammy-hairy 
above and beneath, thinner and more distinctly veined than in the type; petiole 
and margin of the leaf toward the base ciliate with clammy hairs; otherwise as the 
type form. 

'^Typo specimen in the United States National Herbarium, No. 1705, Death Valley 
Expedition; collected August 25, 1891, about8mile6northwestof Whitney Meadows, 
on the headwaters of Kern River, Sierra Nevada, Tulare County, Califomia, by Fred- 
erick V. Coville. 

''The species was described from specimens collected by Sconler 'near the mouth 
of the Columbia, northwest coast of America,' and is excellently figured. Speci- 
mens collected in later years in the same region agree with Hooker's description and 
ii<rure in being viscid-pubescent throughout, and in having the leaves oblong, entire, 
obtuse, and scarcely exceeding 3.5 cm. in length. None of the specimens from the 
Sierra Nevada resemble the type form, but a good series of intergrades exist between 
the two regions Ad in the Rocky Mountains where the variety occurs also. 'Vhe 
Sierran plant appears never to have been described except in the Botany of Cali- 
fornia, where the description of the type form is varied to include it. In Dr. Gray's 
coubpectus of the species of Saxifragd it is not distinguished from Hooker's plant." 

Sazifraga nivalis L. Sp. PI. 1. 401 (1753) Type localities, ''in summis Alpibus, 
Spitzbergensibus, Lapponicis, Arvonicis, Virginia, Canada." 

Near Mineral King, Sierra Nevada (No. 1519). Onr specimens have entire or denticu- 
late leaves, a scape about 15 cm. high, and only slightly expanded inflorescence. 

Saxifraga punctata L. Sp. PI. i. 401 (1753). Type locality, "in Siberia." 
Near Whitney Meadows, Sierra Nevada (No. 1698). 

Boykinla major Gray, Bot. Cal. i. 196 (1876). Type locality, "in Oregon." 
Gray's B, ooddentalis data (Proc. Amer. Acad. viii. 383) was collected by Hall in 
Oregon, and is taken as the type specimen of the species. NuttaU's Saxifraya data 
proved later to be the same as Torrey and Gray's B. occidentalis, 

Yosemite Valley (No. 1853). 

Tellima bolanderi (Gray) Proc. Amer. Acad, vi, 535 (1865), nnder Liihophragma; 
Boland. Cat. 11 (1870). Tyi)e locality, ** California, in a shady ravine, S. E. of 
Monte Diablo, and farther north in the Mendocino district." 

Valley of Kaweah River (No. 1337). Determined by H. £. Seaton 

Tellima tenella (Nutt.) in Torr. A Gr. Fl. i. 584 (1840), under Lithophragma; 
Walp. Rept. ii. 371 (1843). Type locality, "in the central range of the Rocky Moun- 
tains, on the banks of the Big Sandy and Siskadee Rivers of the Colorado of the 
West, about lat. 42°," in southwestern Wyoming. 

In the high Sierra Nevada (Nos. 1523, 2113). It is of oonsiderable historical in- 
terest to know that Robert Brown's authorship of this genus rests on his insertion 
of Tellimam"in the following sentence in bis addenda to Franklin's Narrative, 
p. 765 (1823) : ''In ordine Baxifragearom loons Hoacherio cat inter Mittolam grandi 
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floram, Pursh, (Tellimam) convenieutem capsulie unilocularis birostris dimidio supero 
llore persistente tecto, divorsam staminibus decern, petalis laciniatis; et Vahliam/' 
etc. 

Mitella pentandra Hook. Bot. Mag. Ivi. t. 2933 (1829). Type locality, *' Rocky 
MonntaiDS of North America." 

This Mitella differs from if. hreweri (which has ronnd-reniform leaves, long, 
floxuons, brown hairs on the upper part of its petioles, and stamens opposite the 
calyx-lobes) in its cordate-ovate leaves, petiolar hairs, if any, straight, white, and 
roflexed, and stamens opposite the petals. Both are similar in their closely creunte 
leaf-margins, rotate calyx-tube, deltoid spreading calyx-lobes, and Hliform-pinnut isrct 
petals, similar to those of If. nu4a, and differ in these respects from M. trijiddj \vhi(rh 
has broadly crenate leaf margins, turbinate calyx-tube, oblong, erect calyx-lobes, 
and biftd or palmately trifid, long-clawed petals. Our siiecimeus were collected 
near Whitney Meadows (No. 1702). 

This species appears not to have been collected in California before. It occurs 
from the Wasatch Mountains, Utah, and the Rocky Mountains of Colorado north- 
Avard, and in the Cascade Mountains of Oregon. 

Heuchera micrantha Dougl. Bot. Reg. xv. 1. 1302 (1829). Type locality, "in 
mountainous woods, near the grand Rapids of the Columbia.'' 
Valley of the Kaweah River (No. 1328). 

Heuchera rubescena Torr. in Stansb. Rep. 388(1852). Type locality, ^'Stans- 
bnry's Island, Salt Lake." 

In the Sierra Nevada (Nos. 1488, 2093), and on Telescope Peak (No. 2035). The 
original description of this plant was given in the place above mentioned, not, as 
ordinarily cited, in Sitgreaves's Report. 

PamasBia califomioa (Gray) Bot. Cal. i. 202 (1876), as P. palmtrh califomica; 
Greene, Pittonia, ii. 102 (1890). Type locality Californian, but not detinately given. 

Lyon Meadow, Sierra Nevada (No. 1733). Our specimens are smaller than is usual 
in the Californian plant, the leaf blades not exceeding 25 mm. in length, nor the 
tlowers 23 mm. in width; but tlie tap<'ring root-leaves and the very small cauline 
leaf situated above the middle of the stem are the same. 

Jamesia americana Torr. & Gr. Fl. i. 593 (1840). Type locality, "along the 
Platte or the Canadian River, near the Rocky Moiiutuins.*' 

In the Sierra Nevada (No. 1533), und the Panamint Mountains (No. 2U15). This 
plant has never been rei>ortcd from California until the present year.' 

Fendlera ruplcola Kngelm. «fe Cir. in Gray, PI. Wright, i. 77 (1852). Type 
locality, "on per]>cn<li<'»lJii* rocks of the Guadalupe, abov<i New Braunfeh, Texas." 

A shrub that probably belongs to this species, or jierhaps to PhilmMphnts mitro- 
phylltiSf was found near Clark^s sawmill, on the west slope of the Charl<j.ston Moun- 
tains, at 9,.'i00 feet altitude, in the yellow pine belt. 

Ribeaaureum Pursh, Fl. 16-i (1814). Type locality, *'on the banks of the rivers 
Missonri and Columbia.'^ 

Cottonwood Canon, Panamint Mountains (No. 961). The leaves in th<\se speci- 
mens are unusually small, the largest being only 17 mm. long. 

Ribes oereiun Dougl. Trans. Hort. Soc. Lond. vii. 512 vl^<30). T.\ {w lurality. ''on 
dry exposed decayed granite rocks or scliist, throughout the chain of the rivtM' 
Columbia from the (treat Falls 45*^ 46' 17'' N. Lat. to the source of that stream in 
the Rocky Mountains, 52^ 07' 09"." 

On Telescope Peak (Nos. 2023, 2039), and in the high Sierra Nevada ( No?. 1.^91, 
1521;*9056')v*" In this species the leaves bear short-stalked glninls, wlii/li later in the 

»6cDZoc, iv. t!52(1^3). 
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soason deliquesce over the surface of the leaf, and which give the herbage the sweet 
odor of Chamcebatia, In addition to these glands some plants bear short hairs nlso 
on their leaves. Of our collection, the first two numbers are quite glabrous, with 
the exception of the glands, while the other three possess the second character men- 
tioned above, and in addition have smaller leaves, gnarled branches, and more con- 
gested growing parts. These plants all grew in exposed places near timber-line, 
while the others were in lower altitudes and in shaded situations. 

Ribes lacustre molle Gray, Bot. Cal. i. 206 (1876). Type locality, ''in the Sierra 
Nevada at 6,000 to 10,000 feet, from Mariposa Co. northward." 
Near Mineral King, Sierra Nevada (No. 1423). 

Ribes leptanthum Gray, PI. Fendl. 53 (1849). Type locality, " rocky banks of 
the Rio del Norte, and ravines near Santa Fe," New Mexico. 

In the Sierra Nevada (Nos. 1414, 1062). No. 1414 agrees with the original descrip- 
tion in its leaves, which are glabrous or merely ciliate on the margins, and with 
minutely tomentose petioles. No. 1062 has both surfaces of its leaves minutely 
short-pubescent, the petioles as in the other. Ovaries and fruit in both are glab- 
rous. 

Ribes leptanthum brachyanthum Gray, Bot. Gal. i. 205 (1876^. Typo locality, 
"foot-hills near Carson City,'* Nevaila. 

In the Panamiut Mouutains (No. 746), and in Gold Mountain, Nevada (No. 2003). 
Onrspetiirnens aie exactly like those dencribed by Gray, with both surfnees of the 
leaves and the ovaries minutely glaudular-hairy, aud the calyx tube shorter. This 
plant is distinct from i?. velutinumi described in Bulletin of the California Academy, 
vol. i., p. 83, and appears to be confined to the mountains of the Great Basin. 

Ribes menziesii Pursh, Fl. ii. 732 (1814). Type locality, *'on the north-west 
coast, near Fort Trinidad,'' Humboldt County, California. 

Specimens of this gooseberry were collected near Havilah (No. 1077), and an 
abundance of them wa* seen again in the woods at Fort Tejon. In the latter place 
the plant was in fall fruit early in July, and, following; the example of the inhab- 
itants of the region, we made an excellent jam from the berries. 

Ribes ozyacanthoides sazosiun (Hook.) Fl. Bor. Amor. i. 231(1834), as R. saxosHvi. 
Type locality, "on the undulating grounds of the interior among stones." The 
type specimens were collected by Douglas. 

Near Whitney Meadows, Sierra Nevada (No. 1711). Petioles usually with a few 
long, spreading, large but rather flexuous, bristle-like hairs on the margins near 
the base, otherwise glabrous; leaves with a broad but well marked sinus at the 
base, glabrous on both sides ; otherwise apparently as the type form. 

Ribes oxyacanihaides was described by Linnieus from Canadian specimens. The 
plants from that region, as well as those from the Mississippi Valley and eastward 
generally, have broa<lly ouneate or at most truncate bases, and are sparingly tomen- 
tose on the veins about the base of the blade beneath, and on the petioles, and are 
usually devoid of petiolar bristles. The variety is well marked in its range, ex- 
tending from the mountains of Colorado, Utah, and California northward into 
British America. Hooker's R» saxosum is, with little doubt, the plant' that has been 
described above. It has been impracticable to compare ours with the type specimens, 
and there remains a bare possibility that our plant has never received a name. 

Ribes sanguineum vaxlegatum Wats. Bot. King Snrv. 100 (1871). Type locality, 
*' Washoe Mountains, near Carson City [Nevada], on stream banks.'' 

The plant now collected differs in several respects from the type form,' the original 
specimens of which were collected on the Columbia River by Lewis. Specimens 

>Bee ofiglnftl deseriptioii) and Botany of California, voli i.) p. 207 (1876). 
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like onrs, from the Rocky Mountains, wore described by Rothrock in the American 
Naturalisty vol. viii., p. 338 (1874), as Rihea icolfii. No adequate series of inter- 
grades bas been seen, and it appears probable that the plant will stand as a good 
bpccies. In 1855 Dr. Albert Kellogg described in the proceedings of the California 
Academy, vol. i, p. 63, a currant that he named ^^liihes Xavadaensis," This is referred, 
in Watson's Bibliographical Index, toll, sanguineumrariegatvnij but the character, 
"leaves » • • pubescent above and below," given in the original description, 
appears to prevent that disposition of it. Dr. Kellogg did not mention the place 
from which his specimen came.' Our specimens were collected in the valley of the 
Kaweah River (No. 1340). 

Ribes viBCOslssiinuin Pursh, Fl. 163 (1814). Type locality, "on the Rocky 
mountain in the interior of North America.'' 
Near Mineral King, Sierra Nevada (Nos. 1384, 149G). 

CRASSIILACE^l. 

Cotyledon. 

In the Panamint Mountains (Nos. 490, 559), and the southern Sierra Nevada (Nos. 
1106, 1155). A satisfactory determination of the specimens collected cannot be 
made with the material at hand. Nos. 490 and 559, when last examined, more than 
fifteen months from the dates of collection still bore fresh leaves that had formed 
while the plant was drying. 

Sedom radiatum Wats. Proc. Amer. Acad, xviii. 193 (1883). Type locality, " in 
the Coast Ranges of California; on Gavillan Peak, Monterey County,'' etc. 

In the chaparral belt of the Sierra Nevada, in the valley of the Kaweah River 
(No. 1326). Although the plant lias not been reported from the Sierras, our sjieci- 
mens are identical with tbose from tbe Coast Ranges. It was collected in mature i'ruit 
with the dried sepals, petals, and stamens still persisting almost intact. At thi.4 
time most of the leaves were quite dry and scarious and showed the conspicuous 
yeining described by Dr. Watson. Those of the basal oflshoots are roughened on 
their margins. The carpels are horizontally divarirate or even slightly reflexed 
when mature. The drying of the leaves in early summer must not be taken to indi- 
cate that the plant is short-lived, for the specimens when examined more than four 
months after their collection were growing in their sheets. 

Sedamroaeuin (L.) Sp. PI. ii. 1035 (1753), under Rhodiola; Scop. Fl. Carn. ed.2. 
i. 326 (1772). Type locality European. 

Near Mineral King, Sierra Nevada (No. 1529). This is the Sedum rhodiola of De 
Candolle. 

fitodum stenopetalum Pursh, Fl. i. 324 (1814). Type locality, " on rocks (m the 
banks of Clarck's river and Kooskoosky,'' Idaho. 

Near Mineral King (No. 1530). This plant, although common in the Rocky Moun- 
tains and extending westward to Nevada, Oregon, and Washington, seems never to 
have been found in California before. 



Callitrlche bolanderi Hegelm. Verhand. Bot. Ver. Brand, x. 116 (1868). Type 
locality, "bei Auburn, Sierra," California. 
Near Kernville (No. 1043). 

*By the kindness of Mrs. Katharine Brandegoe, I have boon able to examine Dr. 
Kellogg's type specimen, which he has marked **The black currant of Plarervilie.** 
Tbe fruit has entirely disappeared, but the leaves, finely pubescent on both sides, 
and the recurved peduncles show that it is not R.sanguineum variegatumf but a form 
referable to the type or to the variety glutinomm. 
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Callitriche paluBtris L. Sp. PI. ii. 969 (1753). Type locality Knropoan. 
Near AVbitiiey Meadows (No. 1041). 

L7THRACB2I. 

AmmanJa cocoinea Rottb. PI. Hort. Univ. 7 (1773). 

Near Visalia (No. 1272). The true A. laiifoUa of Liunseiis in now considered to be 
the more Houthern plant, without petabi, but otherwise very closely resembling our 
northern species. 

Ammania ramosior L. Sp. PI. i. 120 (1753). Type locality, "in Virginia." 
Near Visalia (No. 1252). This is the Ammania humilis of the litany of California. 

Lythnun album H. B. K. Nov. Gen. & Sp. vi. 193 (1823). Type locality, "propo 
Salauiancnm Mexioanoruni, alt. 900 hex.'' 

This plant has passed under the names L. californicum Ton*. & 6r. and L, alatitm 
lincarifulium Graj', but both have been referred to L. album by Kochne. 

The species was observed at the Eagle Borax Works, Death Valley; in Furnace 
Creek Cafion; in the south end of Resting Springs Valley; at Winters's ranch, 
Pahrump Vnlley; at Ash Meadows; and in Surprise Cafion, Panamint Mountains. 
The plant is characteristic of permanently wet, boggy soil, growing usually among 
grasses aud sedges. 

ONAGRACE21. 

Epilobiiim adenocaulon occidentale Trelea^e, Rev. Epilob. 95 (1891). Type 
locality, *' Vancouver Island and British Columbia to central California, and Neva<la." 
Near Mammoth, Mono County (No. 1823). 

Bpilobium anagalUdifolium Lam. Encycl. ii. 376 (1786). Type locality, "Mont 
d'Or," France. 

Whitney Meadows (No. 1617). The capsulea in our specimens reach 45 mm. in 
length. 

Bpilobium augustifolium L. Sp. PI. i.347 (1753). Type locality European. 

Valley of the Kaweah Uiver (No. 1367). The American forms of this species are 
said not to be the same as the type of Linmeus, and for this reason Lamarck's name, 
/J. spicatum^ has be^u ado])ted by several writers. There seems no possibility, how- 
ever, that this group of plants includes two species; but it may be found necessary 
to use a varietal name for our plant.' 

Epilobium brevistylum Barbey, Bot. (\il. i. 220 (1876). Typo locality, "Sierra 
County," California. 
Near Mineral King, Sierra Nevada (No. 1439). 

Bpilobium glaberrimum Barbey, Bot. Cal. i. 220 (1870). Type locality, 'Mn the 
Sierra Nevada ; Yosemite Valley ; Sierra Valley." 
At low altitudes in the Sierra Nevada (Nos. 1209, 1331, 1773). 

Bpilobium holoBericeum Trelcaso, Rev. Ejulob. 91 (1891). Type locality, '* Cali- 
fornia: San Bernardino county and Kern county." 
Near Bakersfield (Nos. 1245, 1246). Determined by William Trelease. 

Epilobium obcordatum Gray, Proc. Amor. Acad. vi. 532 (18(>5). Type locality, 
"in the Sierra Nevada, at SquaAv Valley and Ebbett's Passes, alt. 8,000-8,500 feet." 
The latter locality, and probably the first also, is in Alpine County, California. 



' The retention oi£. angustifoUum is lulvocated by Edward S. Marshall in the British 
Journal of Botany, vol. xxix, p. 309 (1891J. 
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Above timber-line in the Sierra Nevada (Noe. 1749, 2055). ThiA beautiful specios 
has been described merely as docnmbent. It is really cespitose, however, funning 
close mats often 50 cm. in diamt^ter, and rising tmly about 5 cm. above the ground. 

Zaasohneria californlca Prcsl, Rel. Hnenk. ii. 28 (1830). Type locality, ''in 
California ad Monte-Rey." 

Near Fort Tej on (No. 1153). This is a narrow- leafed form, intermediate between 
the type of the species and the variety latifoUa, 

Caarkia elegana Lindl. Bot. Reg. xix. t. 1575 (1833)— Dougl. in litt. Typo lo- 
cality, *' in California." 
In the lower altitudes of the Sierra Nevada (Nos. 1104, 1145). 

Clarkia rhomboidea Dougl. in Hook. Fl. Bor. Amer. i. 214 (1834). Type locality, 
'' from the Great Falls of the Columbia to the Kocky Mountains.^' 
Tejon Mountains (No. 1182). 

Clarkia zantlana Gray, Proc. Host. Soc. Nat. Hist. vii. 146(1859). Tyx)e local- 
ity, in the vicinity of Fort Tejon, California. 

Dr. Gray, in the original description of this species, mentions the fact that 
''there are no scales at the base of the filaments; but the thront of the Hhort funnel- 
form tube of the calyx is evenly and densely bearded with villous hairs." These 
hairs closely resemble the hair^^ scales at the base of the tilanicnts in C, eleffuiis and 
C. rhomboidea; and the statement in the Botany of California, vol. i, p. 232, that 
the claw of the petal is short and broad, but not hairy or appeudaged at the base, 
while technically correct, is apt to mislead the reader. The petals often have, be- 
low the sinus, a dark purple, light-margined spot. The species is a local one, con- 
fined, so far as known, to the southernmost Sierra Nevada (Nos. 1060, 1151) and the 
contiguous portions of the Coast Ranges. Both our stations were in the scant shrub- 
bery along the lower edge of the* chaparral. The soil was a hard, dry clay, sup- 
porting considerable annual vegetation. The flowers are remarkably delicate and 
beautiful. 

Qayophytum eriospermiim sp. no v. 

Plant 30 to 50 cm. high, widely branched; stem glabrous; leaves narrowly linear, 
acute at apex, attennate at base, the largest 5 cm. long and 3.5 mm. broad: pedicels 
5 to 10 mm. long, erect; ovary apprcsscd-pubescent; calyx lobes 4 mm. long, spar- 
ingly appressed-hairy ; petals 5 to 6 mm. long, obovate, rose-colored in age, probably 
white when flrst expanded; capsule erect, about 1 cm. long, torulose, commonly 8- 
to lO-seeded; seed 2 mm. long, narrowly obovate, densely pubescent. 

Type specimen in the United States National Herbarium, No. 1316, Death Valley 
Expedition; collected July 28, 1891, along the road at Big Tree Cafion, on the 
East Fork of Kaweah River, Tulare County, California, by Frederick V. Coville. 

This plant differs from all the described species except G, lasioapermum in its hairy 
seeds, and from that in its much larger flowers and the longer, deuHcr pubescence of 
the seeds. In general appearance it most nearly resembles a. diffusum, 

Gayophytum laaiospermum Greene, Pittonia, ii. 164 (1891). Type locality, 
"near Julian, San Diego Co., California.'' 
Near Kemville (No. 1040), and near Fort Tejon (No. 1180). 

Gayophytum ramosisaimum Torr. & Gr. Fl. i. 513 (1840). Type locality, 
" Roeky Mountains, etc." 
Black Canon, White Mountains (No. 1797). Determined by E. L. Greene. 

CBnothera alyaaoidea Hook. & Am. Bot. Beech. 340 (1840-41). Type locality, 
**Piue Creek, Snake Country," southwestern Wyoming. 
Near Keeler (No. 859). 
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CBnothera bUtorta Nutt. in Torr. & Gr. Fl. i. 508 (1840). Type locality, "St. 
Diego, California." 
Near Sau Bernardino (No. 31). 

CBnothera brevipes Gray, Pac. R. Rep. iv. 87 (1856). Type locality, "gravelly 
bi1l8 on and near the Colorado/' in Arizona or southern California. 

This species has, typically, villons pubescence and lyrate-pinnatified leaves. 
Toward the base of the stems, however, there is always some puberulence, among 
the long hairs on the lower part of the stem, and the villous pubescence is frequently 
wanting. The lateral lobes of the leaves are frequently very few and sometimes 
entirely wanting. These changes from simple to lyrately-pinnatifid leaves, and 
from a densely villous to puberulent (or above glabrous) surface, together with a 
variation in size from a very few to 60 cm., give the species a wide range in general 
appearance; but the bright yellow petals 1 to 2 cm. long distinguish it from (E, 
$capoidea. 

It is a common plant of the desert and was recorded in the southern part of the 
Funeral Mountains (No. 253); in Furnace Creek Canon (Nos. 359, 438); between 
Bennett Wells and the month of Johnson Canon (No. 482) ; near Hot Springs, Paua- 
mint Valley (No. 666) ; near Keeler; and on the road from Keeler to Darwin. 

CBnothera caBspitosa Nutt. Gen. i. 246 (1818). Type locality, "on denndated 
and arid argillaceous hills on the banks of the Missouri, from White river to the 
Maudans, and in all probability to the commencement of the [RoekyJ mountains." 

In our plant the sepals and leaves are short-villous, the hitter esjiecially so on the 
margins; and the valves of the capsule are but lightly 2-keeled. It was seen in 
.Johnson (Nos. 535, 2081), Willow Creek, and Mill Creek canons, Pauaniint Mountains; 
and between Keeler and Crystal Spring. 

CBnothera califomica Wats. Proc. Amer. Acad. viii. 582 (1873), as (E. alMcattlia 
cahfornica; Wats. Bot. Cal. i. 223 (1876). Type lo*cality, "California." 

The long hairs in No. 1012 are so very dense that the whole herbage ap]>ear8 white. 
Specimens were collected near Lone Pine (Nos. 952, 1777), near Indian Wells (No. 
1012), and in the western end of Antelope Valley. All these places, although in 
the desert region, are near its margin. 

CBnothera cardiophylla Torr. Pac. R. Rep. v. 360 (1856). Type locality, ''near 
Fort Yuma." 

All these specimens are more scantily hairy than the type, and the hairs are in- 
clined to be gland-tipped. The capsules are usually sessile. The species is com- 
monly considered an annual, but in those regions the plant has a suffrutescent base 
living through at least one winter. It occurred in a canon of the Funeral Moim- 
tains, opposite Hennett W'ells (No. 208), and in Surprise Canon, Panamint Moun- 
tains (Nos. 624, 725). 

CBnothera contorta Lehm. in Hook. Fl. Bor. Amer. i. 214 (1834) — Dougl. MS. 
Type locality, '* sandy barren soil, on the interior banks of the Columbia River." 

Near Crystal Spring, Coso Mountains (No. 938), and near Havilah (No. 1082), in the 
southern Sierra Nevada. The petals in some of these plants are 4 mm. long. The 
name given above is an older one, as noted by Dr. W^atson,' for (E, strifjMlosa. As 
they are considered synonymous by the same author,^ the older name is here used. 

CBnothera contorta pubens (Wats.) Proc. Amer. Acad. viii. 594 (1873), as (7i. titrigu- 
Josa puhens. Type locality not given ; range, •* from Washington Territory to south- 
ern California, and through northern Nevada to the Wahsatch." 

Mill Creek Canon, Panamint Mountains (No. 762). 



»Proc. Amer. Acad. viii. 594 (1873). 
< Bibliographical Index, 386 (1878). 
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CBnothera dentata Cav. Ic. PL iv. 67 (1797). Type locally, "Coqiuimbo & Tal- 
caguano, Chili.'' 

In the same locality as the last (No. 759). The petals in this species reach 13 mm. 
in length. 

CBnothera gaurseflora Torr. & Or. Fl. i. 510 (1840). Type locality, "California." 
In Johnson (No. 553), Surprise (No. 613), and Cottonwood (No. 968) cafions, Pan- 

amint Mountains. If the Gaura decor tieans of Hooker and Arnott be really the 

same plant as this, that specific name should be retained. 

CBnothera grandiflora Ait. Hort. Kew. ii. 2 (1789). Type locality, ''North 
America." 
Yosemite Valley (No. 1850). 

CBnothera hartwegilavandalasfolia (Torr. & Gr.) Fl. i. 501 (1840), as (E. laran- 
dulafolia; Wats. Proc. Anier. Acad. viii. 590 (1873;. Typo locality, "Plains of the 
Platte." 

In the Mormon Mountains, Utah (No. 1984). 

CBnothera miorantha Uornem. loc. iudot., non Hort. Havn. 
Near Hayilah (No. 1078). 

Olnothera r^fracta Wats. Proc. Amer. Acad. xvii. 373 (1882). Type locality, 
"Southern California to Southern Utah." 

The petals are white or pale rose-colored, not yellow, as originally described. The 

species occurre<l in the mountains east of Resting Springs (No. 342) ; in Vegas Wash 

(No. 415) ; in Furnace Creek Canon (No. 463), and about the mouth of Hall CaQon, 

Panamint Mountains (No. 662). 

* 

(Snothera acapoidea Torr. &. Gr. Fl. i. 506 (1840). Type locality, "clay hills 
in the Rocky Mountains." 

At several points in the Lower Sonoran zone of the desert (Nos. 447, 461, 663, 861). 
Nos. 663 and 861 do not belong to the typical form of the spucios. 

CBnothera acapoidea purpuraBcena Wat^. Proc. Amer. Acad. viii. 505 (1873). 
Type locality, "on the eastern side of the Sierra from Oregon to Mono Lake." 

When the desert (Enothero! shall have been carefully studied in the field and with< 
full material, this plant will undoubtedly prove quite distinct from (E. scapoidea. 
It was common in the desert region, from the lowest to the highest altitudes of 
the Lower Sonoran zone. The following localities wore recorded: Loug Valley (No. 
190); Vegas Wash (No. 405); Furnace Creek Ranch (No. 471); Furnace Creek Caflon 
(No. 571); near Hot Springs, Panamint Valley (No. 6d4); Mill Creek and Willow 
Creek (No. 771) caflons, Panamint Mountains; Keeler; the eastern slope of Walker 
Pass; and the western side of the Ralston Desert (No. 1997). 

(Snothera trichocalyz Nutt. in Torr. & Gr. Fl. i. 494 (1840). Type locality,, 
"plains of the Platte in the Rocky Mountains.'^ 
Near Willow Creek, Panamint Mountains (No. 753). 

CSnothera zylooarpa sp. nov. Plate VIIL. 

Plant of the subgenus ^uopnotA^ra, biennial or perennial, acanlcscent, with a thick,, 
vertical root; leaves prostrate or ascendant, on petioles a little longer than the< 
blades; blade pinnately parted, the terminal lobe much the largest, ovate, uHually 
cordate, irregularly undulate-denticulate, acu^e or obtuse, puberulent; lateral lolies. 
oblong, irregular in size, larger ones 2 to 6, smaller ones of about the same number,, 
sometimes all of them wanting; ovary sessile, pubescent, and somewhat hirsute;: 
calyx tube sleuder, short-hii-sute, 2.5 to 4 em. long; calyx lobes 1.5 to 2 cm. long,. 
hairy like the tube, their apices united in the bud; petals yellow, caneate-obcordate^ 



106 BOTANY OP THE DEATH VALLEY EXPEDITION. 

about 2.5 cm. loDg; filainfints about throc-fonrth8 as long a8 the petuls; antliersS 
to 10 mm. long; style nearly as long as the potals; stigmas 3 to 4 mm. long; captiiile 
woody, when fully developed 6 cm. long, tapering from a base 10 or 12 mm. iu 
diameter to a slender apex, narrowly winged below at the junction of the valves, 
each valve with a thick, prominent rib down its back; seed 2 to 2.5 mm. long, nar. 
rowly obovate, trnuoate at the chalaza, tubercnlate, with a broad, flat, smooth ra]>he. 

Type specimen in the United States National Herbarium, No. 1627, Death Valley 
Expe<lition ; colleoted August 19, 1891, on the west side of Whitney Meadows, Sierra 
Nevada, Tulare County, California, by B. H. Dutcher. 

The plants grew in the well-drained granitic soil that surrounds the meadows. 

Qodetia bottse Spach. Monogr. Onag^. 73 (1835). Type locality, <'in California 
austral iori." 

In the southern Sierra Nevada (Nos. 1099, 1150). Determined by E. L. Greene. 
The specimens of No. 1150 are insufficient for positive identification. 

Qodetia purpurea (Curtis) Bot. Mag. x. t. 352 (1796), under (Enothera; Wats. 
Bot. Cal. 1. 229 (1876). Type locality, ''the western coast of North-America." 
Tejon Canon, Sierra Nevada (No. 1216). 

Godetia williamaoni Dur. &. Hilg. Pac. R. Rep. y. pt. iii. 7 (1855). Type local- 
ity, "Fort Miller," now Millerton, Fresno County, California. 

In the southern Sierra Nevada (Nos. 1071, 1217). Determined by E. L. Greene. The 
specimens of No. 1071 are very small, most of them less than 10 cm. high. 

Boiaduvalia atriota (Gray) Proc. Amer. Acad. vii. 340 (1868), under Gayophytum; 
Greene, Fl. Fran. 225 (1891). Type locality, "dry hills, Cloverdale, Sonoma Co.," 
California. 

Near Kernville (No. 1041). This is the B. torreyi of Watson, and has been sup- 
posed to grow only in the coast regions of Oregon and California. Its occurrence 
ill the valley of Kern River is unexpected. 

Heterogaura heterandra (Torr.) Pac. A. Rep. iv. 87 (1857), under Gaura. Type 
locality, "river banks, Mokelumne Hill, California." 

Near Fort Tejon (Nos. 1170, 1181). In the Proceedings of the American Academy, 
vol.vi, p. 354 (1866), this plant was separated from the genus Gaura, and called Heter- 
ogaura califoruica, a name under which it has siuce passed. 

CiroaBa paoifioa Asch. <& Magn. Bot. Zeit. xxix. 392 (1871). Type locality, "aus 
der Gcgend von San Francisco." 
Valley of the Kaweah River (No. 1369). 



Petalonyx nitidua Wats. Amer. Nat. vii. 300 (1873). Type locality, "southern 

Nevada." 

# 

This species is distinguished from P. thurheri by its petiolate (petioles 2 to 4 mm. 
long) usuiilly shining leaves, which are not uniformly reduced on the branches, and 
tlie form of its inflorescence, paniculate and terminating the branches. From the her- 
barium specimens that I have seen, and from my field observations, the species appear 
distinct. P. nitidua was observed on the divide between Ash Meadows and Pahnnnp ; 
on the western foot-slope of the Charleston Mountains, along the road from Winters's 
rauch to Clark's sawmill; in Big Horn CaQon, Grapevine Mountains, Nevada (No. 
980); in Johnson and Surprise canons, Panamint Mountains; between Keeler and 
Crystal Spring; between Lone Pine atid Olanoha; and at the eastern base of the 
Sierra Nevada, near Indian Wells. 

Petalonyz parryi Gray, Proc. Amer. Acad. x. 72 (1874). Type locality, "St. 
George, Southern Utah." 
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Tliis interesting species was well characterized by Dr. Gray^bntit was afterwards 
referre<l' to Petahnyx nitidus of Wutson. It is conspicaously different from that 
species, however, in its crennte leaves, its really shrubby character, and its simple 
racemose intiorescence. P, niUdu8 is merely sntfrutcsceut and h(Mi sinuate-dentate 
leaves, and panicuhite inflorescence. Several other less conspicuous but crucial char- 
acters distinguish the two species. Dr. Parry collected the plant near St. George, 
Utah, '^ within a stone's throw of the great Mormon temple/'' and, althongh he 
searched the locality carefully, found but a single shrub. It has not been reported 
since. From our specimens and Dr. Parry's, the following diagnostic description is 
drawn : a shrub 0.8 to 1.5 meters hijj^h ; branches of the year short, not exceeding 10 
cm. ; leaves ovate, sessile, creuate, bluntly acute, rounded or broadly cunate at the 
base, 1.5 to 2.5 cm. long, the lower becoming small, oblong, narrowly cuneate, obtuse, 
and entire ; inflorescence a ' usually simple, spike-like, dense raceme ; bracts ovate, 
denticulate, long-acuminate; ovary 2 mm. long; calyx lobes filiform-linear, about 
twice as long as the ovary; corolla 10 mm., its tube about 6 mm., in length. 

Our specimens were collected in the Vegas Wash, Nevada (No. 1901), about 150 
from the type locality. 



Petalonyx tOiurberl Gray, PI. Thurb. 319 (1854). Type locality, "valley of 
the Rio Gila." 

This plant varies widely in its leaves, some of them being entire, others irregu- 
larly dentate. On a single plant they are usually, however, uniform. The stems 
are inclined to live over the winter, and often some growth is made during these 
months. From these causes the plant presents a great variety of forms. It is dis- 
tinguished from r. nitidtis by its sessile leaves, those of the branches being always 
small and uniform, and by its inflorescence of simple, spikelike, in fruit usually 
elongated, racemes terminating the brauches. It was seen between Stoddard Wells 
and Daggett (No. 135) ; in the south end of the Funeral Mountains, near Saratoga 
Springs (No. 249); in the sandhills west of Watkin's ranch, Ash Meadows; and in 
Fnrnace Creek Cafion (No. 356). 

Mentselia all>ioauliB (Hook.) Fl. Bor. Amer. i. 222 (1834), under BarUmior- 
Dougl.MS.; Torr. & Gr. Fl. i. 534 (1840)— Dougl. MS. Type locality, "arid sandy 
plains of the river Columbia, under the shade of Purshia irideniata" 

These plants vary slightly in the length of calyx-lobes and petals, and consider- 
ably in the toothing of their upper leaving, but they appear to intergrade and not to 
be in any case geographical variations. Xos. 523 and 748 may be If. gracilenta. 
Specimens were observed in the southern part of the Funeral Mountains, near Sara- 
toga Springs (No. 252), and in a canon west of Aniargosa; at Resting Springs and 
the mountains east of them (No. 341); in Fiirnaco Croek Cafion (No. 351); in the 
Vegas Wash (No. 410); botwoen Ash Meadows and Furnace Creek (No. 441); in 
Johnson (No. 523), Surprise, Hall, Willow Creek (No. 748), and Mill Creek cafions, 
Panamint Mountains; and near Crystal Sprin*^, Coso Mountains (No. 937). 

Mentselia congeata Nutt. in Torr. & Gr. Fl. i. 534 (1840). Type locality, " Rocky 
Mountains, on Lewis River." 

Near Cystal Spring, Coso Mountains (Noa. 911, 933). This species, althongh col- 
lected heretofore in widely separated localities, appears to be rare, and was seen in 
but one locality by the expedition. It is distinguished from other species by its 
large bracts which in No. 9133 (the more nearly typical specimen) are white-membrar. 
aceous and green-margined, and in No. 911 membranaceous only at the base, a^* "*' 
the flowers congested in glonierules tenninating the branches. The leaves c 
are nearly entire, those of N^o. 911 pinnatoly lobed. No. 911 is referred b \ ' ' 

fully and mav be a very large specimen of M. albicauHs, It grew in rich '\ jr„ * 

•^ " ^ _ ,atjl of Pan a ca 

« Wats. Index, 391 (1878;. «Amer. Nat. ix. 144 {V ' 
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Mentzelia diapersa Wats. Proc. Amer. Acad. xi. 137 (1876). Type locality,' 
''£a8t Humboldt Mountains, Nevada, and Autelux)o Island and the Wahsatch, Utah; 
4,500-6,000 feet altitude." 

Near Havilali (No. 1086). 

Mentzelia laevioaulis (Hook.) Fl. Bor. Amer. i. 221 (183^1), under Dartonia — Dougl. 
M8.; Torr. & Gr. Fl. i. 535 (1840). I'ype locality, ''on the gravelly islands and 
rocky shores of the Columbia, near the * Great Falls,' " 

Near Independence (No. 956). 

Mentzelia reflexa Coville, Proc. Biol. Soc. Wash. vii. 74 (1892). Type locality 
as given below. Platk IX. 

*' Plant annual, 20 cm. or less high; stem stout, diifuse^ branching from the base, 
brownish white and striate when dry, hirsute, as well as the leaves and calyx lobes, 
with retrorsely barbed, as well as with upwardly denticulate, hairs ; leaves from linear- 
oblanceolate below to ovate or even hastate above, short-petioled or sessile, all irrog- 
nlarly sinuate-dentate or the lowest almost pinnatifid ; flowers single on short, usually 
1- or 2-leaved axes in the forks of the stem; ovary broadly oblong, 4 to 5 mm. long, 
hirsute; calyx lobes triangular-snbulate, about 1.5 mm. broad at base, by 5 to 6 mm. 
long; petals obloug-oblanceolate, tapering to a bluntly acute apex, equaling tbe 
calyx lobes; staminodia none; stamens 9 to 13, shorter than the calyx; lilaments ex- 
panded at base only, or almost to the apex, to a width of abont 0.5 m-:.-.; anthers 
small, abont as broad as long; placentae 3, broad, fleshy; ovnles about one-half im- 
bedded in the placenta*; style clelt for about one-third its length, equaling the sta- 
mens; capsule oblong, 8 to 10 mm. long, its pedicel reflexed at the apex; seeds abont 
10 or 12 in each capsule, gray, somewhat compressed, angularly obovate or pyriform, 
slightly ("onstrietcd below the middle, and with a deep, transverse groove on either 
face along this line, muriculate throughout. 

"This plant appears not to be closely related to any known species of Mentzelia, 
It resembh'S in its petals, stamens, and seeds M, torreyi, and in the last of these 
organs M, tricnnpis and itfl ivllies. Its characteristic external features are itsdiff'usely 
branched but stifl' habit, its flowers scattered in the forks of the stem, and its reflexed 
fruiting i)edicels. Its seeds resemble those of M. tricuapia. 

''Type specimen in the I'nited States National Herbarium, No. 709, Death Valley 
Expedition; collected April 21, 1891, in Surprise Cafion, Panamint Mountains, Cali- 
fornia, by Frederick V. Coville and Frederick Funston." 

This plant was also observed in Furnace Creek Cafion (No. 454), and near the 
mouth of Hall Cafion, Panamint Mountains (No. 688). 

Mentzelia torreyi Gray, Proc. Amer. Acad. x. 72(1874). Type locality, "ster- 
ile saline plains of Humboldt County, Nevada." 

A few plants of a perennial Mentzelia were seen early in March in the saline mesa 
near the Devil Hole, abont 2 miles east of Watkins's ranch, Nye County, Nevada. 
Their stems were in their winter condition, dead and brown, and no specimens were 
collected. They may belong to M, torreyi, a species that has been but once collected, 
in a similar location in Humboldt County, Nevada. Our plant was 30 to 50 cm. high, 
while M, torreyi is described as but 3 to 6 inches in height. 

Mentzelia trioasplB Gray, Amer. Nat. ix. 271 (1875). Type locality, "from the 

desert districts south of St. George," Utah. 

^** Tp the Vegas Wash and in the yalley of the Virgin River, below St. Tliomas 

ranch ^^^^ ^^^^ rpj^j^ species is distinguished from M. involueraia of Watson^ by its 

1 g" Aliform, pinnatifld, herbaceous bracts, and capitate stigmas. M. inrolucrata 

' V xi^ ovate, linear-toothed, and in the center mcmbrnuaceous bracts, and 

Merra ev ^.^^^^ j^^^ expanded at the tip. It was collected first by the Ives £xpe- 

Petalonyz p7 

George, Southenf' ^^^ ^^^' ^^* (1871). «Proc. Amer. Acad. xx. 367 (1885). 
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dition at RiTersideMoimtain, on the Colorado River, in the northeastern corner \>f San 
Diego County, California, January 25, 1858, and was called in that report M. Icevicaulis, 
These two species, together with M. hirautisaima of Watson,' which came from Angels 
Island, Gulf of California, form a group easily recognized hy all their hhuneuts, 
except the innermost, heing broadly expanded above and continued at each side, from 
a few millimeters below the anther, into a slender prolongation. 

Boonido urena (Gray) Proc. Amer. Acad. x. 71 (1871), under Mentzelia — Parry 
inherb. ; Parry, Amer. Nat. ix. 144 (1875). Type locality, *' rocky ravines of the Ct»h>- 
rado near the confluence of Williiuns River,'' and '' near St. George, Southern Utah.'' 

This plant was first seen in a small ravine west of Lone Willow Tanks, and after- 
ward at many points, as follows : on the south 8loi)e of Browns Peak ; on Lone Wil- 
low Peak; in Long Valley; in a cafion of the Funeral Mountains, opposite K(*unett 
Wells; in Furnace Creek (.-afiou; near Saratoga Springs; at Resting Springs; in the 
cafion of Mesquite Spring, Funeral Mouutains; in Furnace Creek Can(m; between 
Ash Meadows and Pahrump; in Vegas Valley, Nevada; in .Johnson, Surprise, and 
Hall caflons, Panamint Mountains; in a cafion of the Inyo Mountains, near Swansea; 
and on a cliff at Rose Spring, Owens Valley (No. 1005). The species is a character- 
istic cafion plant, never growing on the open nu^sa, and never above tlie Lower Sono- 
rau zone. It is a sut)'rutes<'<'nt pt>rennial, with large, handsome, pale yell(»w dowers, 
and covennl with pri<^kly barbellate liairs. Hitherto it has been considered rare west 
of the Colorado River, but in the northern Mohave Desert region it is common. 

CUCURBITACE^S. 

Cacnrbita foBtidlaaima H. B. K. Nov. Gen. & Sp. ii. 123 (1817). Type locality, 
"prope Guanaxuato Mexicanorum, altit. 1080 hfxap." 

This plant, the Cuourbita pcrennis of most American authors, was found in the San 
Bernardino Valley. 

Cncurbita palmata Wats. Proc. Amer. Aca<i. xi. 137 (1870). Type locality, **San 
Diego County [California]: collected in Cajon ValJcy, and at Larken's Station 
near the Jacumba Mountains." 

In Furnace Creek Canon (No. 360), and near Indian Wells (No. JOll). 

BSicrampelis macrocarpa Greene, Bull. Cal. Acad. i. 188 (1885), under Evhino- 
ejf8ti9; Gret».ne, Pittonia, ii. 129 (1890). Type locality not given ; range, ** from ]>crhaps 
Santa Barbara [California], or a little farther northward, down the peninsula as far, 
at least, as Cedros Island." 

In the Canada do las Uvas (No. 1213). 

DATISCACEiB. 

Datiaoa glomerata (Presl) Rel. Haenk. ii. 88 (1835), under Tricrrasfea; Brew. &, 
Wats. Bot. Cal. i. 242 (1876). Type locality, "in parte occidontali Mexici et in 
California ad Monte-Rey." 

Valley of the Kaweah Rivor (No. 1336). 

CACTACE2I. 

Mamlllaria desert! Engehn. Bot. Cal. ii. 449 (1880). Typo locality, "at Ivan- 
pah, 30 [about 140!] miles northeast of San Bernardino, in one of the mountain 
ranges stretching into the desert." 

This little-known cactus was seen on the western slope of the Charleston Moun- 
tains, on the roads both to Clark^s sawmill (No. 320) and to Mountain Springs Pat^s; 
on the eastern slope of the same pass (Noi. «'^2, 383) : and 30kilonn^i<ers ea^t of Paiiaca 



Proc. Ameri Acad. xit. 252 (1877). 
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(No. 1982) . All these localities are in Nevada. The first two stations are in the upper 
part of the Larrea belt, the third a little above it. Mr. Bailey collected specimens 
also in Reese River Valley, central Nevada (No. 160), the most northerly locality known 
for the species. Our speimens indicate that this species is probably identical with 
M. chloraniha Eagelm. 

Mamillaria tetrancistra Engelm. Amer. Jonrn. Sci. ser. 2. xiv. 337 (1852). Type 
locality, '' from San Diego to the junction of the Gila with the Colorado/' California. 

The name given above, which was originally applied to this species, was found 
later by Engelmann not to be accurately descriptive, and he therefore changed it to 
M, phelhsperma,^ with the remark: ''The name originally given had to be altered, 
because very rarely, if ever, are 4 hooked spines, seen.'' By this latter name it has 
usually been known. The species were seen in Johnson (No. 497) and Surprise (Nos. 
609, 631) cafions, Panamint Mountains; and in the Vegas Wash, Nevada (No. 428). 

Eohinooactus johnsoni Engelm. Bot. King Surv. 117 (1871)— Parry MS. Type 
locality, "about St. George in Southern Utah." 

This small and handsome EohinocactM was found in the mountains east of Resting 
Springs (No. 278), a point within the limits of California; in the Vegas Wash, 
Nevada (No. 1895) ; and in the Beaverdam Mountains, Utah (No. 1940). The largest 
specimen collected measures 11.5 cm. broad by 20 cm. high. 

EohinocaotuB polyancistma Engelm. & Bigel. Pac. R. Rep. iv. 29 (1856). 

Type locality, '' on gravelly hills and sandy plains at the head waters of the Mojave, 
on the eastern slope of the California Cordilleras, one day's journey before reaching 
the Cajon Pass." 

This is one of the rarer cactuses found by the expedition. It was first seen about 26 
kilometers north of Daggett (No. 167), and afterwards at Copper City Spring (No. 168), 
and on the southern part of the Inyo Mountains (No. 880). Specimens were col- 
lected in Fish Lake Valley by Mr. Bailey (No. 2010). At no point was the species 
abundant, only a few plants occurring scattered over a large area of the dry, gravelly 
mesa. The species is a very pretty one. The large magent>a-colored flowers and the 
long spines, some colored gray and some brown, the longest of them curved, all set 
upon a short, nearly spherical stem, give the plant a striking appearance. 

Eohinooactus polycephalus Engelm. & Bigel. Pac. R. Rep. iv. 31 (1856). Type 
locality, " stony and gravelly hills and dry beds of torrents from 20 miles west of 
the Rio Colorado to about 150 miles westward up the Mojave." 

The first speciiaens of this cactus were seen on the north side of the Mohave River 
at Victor (No. 153), growing with Cereus engelmanni. From this point to Lone 
Willow Spring the plant occurred frequently. It grew also in the Panamint Moun- 
tains, and in all the ranges oast of them to the bend of the Colorado River. West- 
ward it was soon only near Crystal Spring, Coso Mountains, and in the Inyo 
Mountaius, near Keeler. It rarely occurred below an altitude of 2,000 feet, and its 
favorito habitat was dry, exposed, rooky slopes. It seldom occurred on an open 
mosa and never above the Lower Sonoran zone. Dr. Merriaiu found it also in Indian 
Spring Valley, Desert Mountains, Kingston Range, Pahranagat Valley, Muddy 
Mountains, and in the valleys of the Virgin and Muddy rivers. 

EchinocactuB wislizeni lecontei (Kngolm. &. IMgol.) Par. II. Rep. iv. 2?) (1856), 
as E, lecontei; Engelm. in Rothr. Bot. Wheeler Surv. 128 (1878). Type locality, 
"on the lower Gila." ** Subsequently Dr. Bigelow met witli this remarkable plant, 
abundantly, from the Cactus Pass, at the head waters of Williams' river [Arizona], 
down this stream to the Colorado, and west of it till E, Polycephalus took its place." 

This Bi)ecies of so-called "barrel pactus" was long considered distinct from E, 
whlhrni. but Dr. Engelmann finally regarded it as a variety only. It ranges from 
wost<«rn Arizona and southwestern IMnk- westward arross southern Nevada into (he 
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eastern borders of southern Califoruia, and southward into the State of Sonora. Mex- 
ico. E, whlizeni is known ouly from extreme western Texas, 8onthwest<eru New Mex- 
ico, and northern Chihuahua. It is of the western plant that Bigelow wrote :^ ''One 
of the first of them [cactuses] that we found after entering this valley [Santa Maria 
Valley, in northwestern Arizona] was the Echinocactua Wislizeni of Dr. Engelmann, 
called by the Mexicans ' visnada/ the jnice of which is said to serve as a substitute for 
water when it can not oth<«rwise be procured. '' The same plant is undoubtedly 
meant by Fremont, who, traveliug from the west, saw first near the " archilctte," 
in what is known in this report as Resting Springs Valley, a cactas of which he 
wrote:'' ''Fuentes pointed out one [cactus] called by the Spaniards bisnada, which 
has a Juicy pulp, slightly acid, and is eaten by the traTeler to allay thirst.'' The 
s]>ecies was seen on the eastern slope of the Charleston Mountains, Nevada; on the 
rocks east of Cottonwood Springs, Vegas Valley, Nevada; on the mountains east of 
Resting Springs (No. 277) ; and in Surprise Canon, Panamint Mountains, California 
(No. 717). Dr. Mcrriam reported it on the western slope of the Beaverdam Moun- 
tains, Utah, and on the mesa between the valleys of the Virgin and Muddy, Nevada. 

CereuB engelmanni Parry in Engelm. Amer. Joiirn. Sci. ser. 2. xiv. 338 (1852). 
Type locality, '' mountains about San Felipe, on the eastern declivity of the Cor- 
dilleras,'* California. 

This species varies much in general appearance by reason of the difference in color 
and length of the spines, which range from reddish-brown to grayish-white and 
straw-color. The plants from higher elevations have usually grayish spines ; and, 
sometimes, as in No. 881, ouly 2 ceutral spines. Dr. Engelmanu has distinguished 
two varieties, variegatus and ohrysocentrus, the latter of which is attributed to the 
Mohave Desert region. . 

The first plants were seen on the rocky hillside north of the Mohave River at 
Victor (No. 154 ). From this point to Daggett the plant occurred occasionally in a sim i- 
lar habitat. One specimen, a few miles southwest of Daggett, consisted of a group of 
32- well-formed stems, besides several smaller ones. It occurred again on Lone 
Willow Peak (No. 187) ; in the southern part of the Funeral Mountains, near Sara- 
toga Springs and at Mesquite Spring; in the northern end of Resting Springs 
Valh'y; in the mountains between Ash Meadows and Pahrump; on both the eastern 
and western (No. 380) foot-slopes of ^he Charleston Mountains; At St. George, Utah 
(No. 1955) ; in Johnson, Surprise, and Willow Creek cafions, Panamint Mountains; and 
near Swansea, in a canon of the Inyo M<»untains (N(». 881). Dr. Merriam and Mr. 
Bailey reported it also from Deep Spring Valley, California, from Pahranagat Valley, 
and Gold, Timpiihute, Pahranagat, Desert, Juniper, and Muddy mountains, Nevada; 
and from the Beaverdam Mountains and Santa Clara Valley, Utah. The plant sel- 
sel occurs in the bottom of a valley, but usually in rocky soil or upon a very stony 
mesa. In Johnson Canon was found a specimen, one of whose stems was elongated 
to 43 cm. It had 13 ribs, and its longest spine was 4.4 cm. long. 

CereuB mojavensis Engelm. <& Bigel. Pac. K. Uop. iv. 33 (1856). Type locality, 
"between the Rio Colora<lo and Mojave Creek," Calirornta. 

The type specimens lacked both flowers and fruit, of which a description is here 

appended; flowers 5 to 7 cm. long, tubultir-canipanulate; ovary and calyx-tube 

green, about one-half the length of the flower, provided with about 2(» to 30 

rcddish-gn'on ovate to oblong, obtuse scales, these (the lower about 1 mm. the upper 

sometimes 7 min. long) bearing in the axils a tuft of short, woolly hairs, and about 6 to 

8 ascending, white or pale brown spines usually 1 cm. or less long; cavity of the 

ovary about 1 cm. high; tube of the calyx smooth inside for a distance of about 

H mm. ; petals cuneate-oblanceolate, obtuse, or truncate, or undulate at the apex, 

of a deep, rich, crimson color; stamens nearly equaling the petals, their authors, 
' _—- ' ' ' 

« Pac. R. Rep. iv. 12. «Frbm. Secbnd Rep. 2B4 (t845). 



112 BOTANY OF THE DEATH VALLEY EXPEDITION. 

when dry at least, magenta-colored; stigmas about 10, green; frnit (collected 
by Parish Brothers) obloug, 2.5 to 3 cm. long, the lower half devoid of spines and 
wool; seed black, aboat 2 mm. long, obliquely obovoid, slightly compressed, pitted, 
the pits somewhat confluent in longitudinal rows. This species, characteristic 
of the moontnins of the Mohave Desert region, is closely related to C, phcpniceus, 
which ranges from western Texas to Colorado and Arizona, but it is distinguished 
from the latter species by at least its longer curved spines. Their flowers and frnit 
hav.e not been compared in a suflicieutly critical manner to determine the real rela- 
tion of the two plants. 

This species is remarkable for the color of its rich red flowers, the most beautiful 
•of any cactus with which we met, and for the size of its cespitose clusters of st«ms. 
It was found but sparingly, first in the Charleston Mountains, below Clark's saw- 
mill (No. 321), again in the same range on the eastern slope of Mountain Springs Pass, 
and lastly in the Pa namint Mountains, both in Johnson Canon, in Surprise Cafion (No. 
632), and on the divide between them. Dr. Morriam found this species in the White 
Mountains of California, the Pahninagat, Juniper, and Highland mountains of Ne- 
va«1a, and in the Santa Clara Valley of Utah. The smaller plant bore sometimes 
no more than 10 or 12 stems, but plants with 100 stems are frequent, one growing: in 
the Charleston Mountains having by actual count 128. On the north side of Pniia- 
mjpt Pass is a high granitic butt«, to the northeast of which, about 400 meters lower, 
is a darker butte eonij)OHed of shaly rock. Down the southeast side of the l.-itter 
butte is a steep ridge covered with broken stones, in which grew a very large speei- 
nu3n of this plant. It had the form of a dense oblong mat with the center elev;vtc(l 
about 20 cm. The groat-est diameter of the mass was 99 cm., the shortest 74 cm., 
and the number of the unusually small and closely packed stems was estimated to 
be about 600. 

The species is characteristic of the belt of Pinus nwnophylla, 

Opuntia aoanthocarpa Engolm. & Bigol. Pac. R. Rep. iv. 51 (1856). Type locality, 
"on the mountains of Cartas Pass, about 500 miles west of Santa Fe," New Mexico. 

On the (^astern slope of the Charleston Mountains, Nevada (No. 3S4) ; from the 
valley of the Virgin, at a point near Biiukervillo, Nevada, to the Beaverdam Moun- 
tains, Utah (No. 1943); and in the lower Santa Clara Valley, Utah (Meniani). 

Opuntia angnstat^ I'^n gel ra. (^ Higel. Pae. K*. Kcp. iv. ;jl) (18r»r)). Type loeality, 
"from tbo foot of the Inscription rock, near /ufii, to Williams' river, and west- 
ward as far as the Ca jon Pass of the California mountains.'' 

In .Johnson Cafion, Panamint Mountains (No. 544). 

Opuntia basilaris Engelm. & Bigel. Pac. R. Rep. iv. 43 (1850). Type loeality, 
**on hills and in ravines from the Cactus Pass down the valley of Williams' river to 
the Colorado, and to Mojave creek." 

Tliis is the only flat-stemmed Opuntia of the Larrea belt in the Mohave Desert. It 
was found sparingly from Hesperia (Nos. 51, 138) to Death Valley, and afterward 
more abundantly in the region eastward as far as the expedition went. Westward 
it extended not only to the limit of the desert vegetation, but in some cases beyond 
it ; for example, it ocoutrcd along the South Fork of Kern Rlvci^ in the valley of 
Calionie Creek, and in the southern part of the Tulare Plains, in the vicinity of 
Tejon Ranch. White-flowered Bpeoimons were collected between Keeler and Dar- 
win (No. 014). Dr. MerriAm found this Opuntia also in Deep Spring Valley, Cali- 
lia; in Fish Lake Valley, Grapevine Cafion, Timpahut* Monntains, Muddy Moun- 
tain^ and valleys of the Virgin and Muddy rivers, Nevada; and in the Beaverdam 
MounViiiB, Utah. 

Opuntia beruardina Parish, Bull. Torr. (/lub, xix. 92 (18i)2)— Engolm. in herb. 
Type locflJifcy» "«li*y hills and mesas from the Coast Range to the San Bernardino 
Mts., in th\San Jacinto and San Bernardino Valleys." 

The comm'/>U Cylindrical-Stommed Opanila of the San Bernardino Valley (No. 29). 
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Opnntia ohlorotica Engelm. & Bigel. Pac. R. Rep. iv. 38 (1856). Type locality, 
''on both sides of the Colorado, from the San Francisco mountains to the head- 
waters [of] Williams' river, sometimes called 'Bill Williams' fork/ and to the 
Mojavo creek." 

In the Charleston Moantains, Nevada, both near Clark's sawmill (No. 313) and on 
the eastern slope of Mountain Springs Pass. 

Opnntia eohinocarpa Eugolm. & Bigel. Pac. R. Rep. iv. 49 (1856). Type local- 
ity, "in the Colorado valley, near the mouth of Williams' river." 

Nos. 1891 and 1993 are specimens whose lateral branches are shorter than usual, 
only 2 to 6 cm., their tubercles closer together, and the whole plant, therefore, much 
more compact and more densely covered with spines than in the typical form. Such 
specimens were found near Cottonwood Springs, Nevada (No. 1891), and farther 
northeastward in Nevada (No. 1993) and Utah. Nos. 132 and 1960 represent the ordi- 
nary form of the plant. 

This is the common cylindrical-stemmed Opuntia of the Mohave Desert region. 
Throughout the Larrea belt northward from Hesperia (No. 132) it occurred almost 
everywhere, yet it was not found, strange to say, in Death Valley itself nor in the 
immediate vicinity. In Tehachapi Pass, Walker Pjiss, and Antelope Valley it censes 
abruptly with the doseii; vegetation, extending a little farther than Larrea, but not 
farther than Yucca arboreecena, 

Opuntia engelmanni oooidentalis (Engelm. & Bigel.) Pac. R. Rep. iv. 38 (1856), 
as 0,oecidentali8; Enjj^elm. Proc. Amer. Acad. iii. 291 (1856). Type locality, "on the 
western slope of the California mountains, from Quiqual Gungo, east of Los Angeles, 
to San Pasquale and San Isabel, northeast of San Diego, at an elevation of 1,000 to 
2,000 feet." 

Near San Bernardino (No. 28). 

Opuntia misaouriensis DC. Prodr. iii. 472 (1828). Type locality, "in planitiebus 
aridis ad Missouri." 

Reese River Valley (No. 161), Charleston Mountains (No. 314), and about 30 kilo- 
meters east of Panaca (No. 1981), localities all in Nevada. The specimens are with- 
out flowers. No. 1981 appears to be the same as No. 434 of the King Survey. Its 
spines are much stouter, fewer, and of more uniform size than those of O. rutila, 
Nos. 161 and 314 have larger, slenderer spines, moiS nearly like those of the short- 
spined forms of O. rutilaj while the smaller ones are appressed to the surface of the 
Joint, as in 0. misaouriennia from the Rocky Mountain region, not divergent as in 
O. rutila. The reference of these specimens to 0. missouriensis is not entirely satis- 
factory. 

Opuntia parryi Engelm. Amer.- Joum. Sci. ser. 2. xiv. 339 (1852). Type locality, 
"eastern slope of the California moiintainH, near San Felipe." 

tn the report of the Whipple Expedition' Dr. Engelmann again described this spe- 
cies from specimens collected by Bigelow on "gravelly plains 30 miles west of the 
Colorado, near the Mohave Kiver," with the remark: " This description refers to the 
plant brought by the expedition from Mojave River. Several years before this time 
Dr. Parry had described a plant discovered by him 'on the hills and plains about 
Siin Felipe, on the eantem slope of the California uiounta ins,' which had been named 
after the discoverer. We presume that both ])lants were identical, but have to 
remark that Dr. Parry's plant is much larger, having.jointsof 4 to 8 inches in length, 
with tubercles 6 to 12 lines long; spines whitish, half an inch long. He describes 
the flower as 1^ in<rh in diameter, greenish-yellow, with green stigmas. Fniit not 
mentioned. Further investigation will be necessary to clear up these doubts." Our 
X>lant agrees precisely with the figures ami description c»f Bigelow's Moliave River 



' Pac. R. Rep. iv. 48 (1856). 
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specimens, yet tlieir identity with the true O. parryi, as may be seen from the above 
quotation, is still uncertain. It is very desirable that good specimens be again col- 
lected near San Felipe, and a careful comparison of the two plants made. 

This cactus was found in the upper part of the Lower Sonoran zone, on the western 
slope of the Charleston Mountains (No. 381) ; on the eastern slope of the same range 
between Mountain Springs Pass and Cottonwood Springs; and on the eastern slope 
of the divide between Towner's and Ash Meadows (No. 430). 

Opuutia puloheUa Eugelm. Trans. St. Louis Acad. 11. 201 (1863). Type locality, 
'* sandy deserts on Walker River, Nevada." 
Fish Lake Valley, Nevada (No. 2009). 

Opontia ramosisBima Eugelm. Amer. Joum. Sci. ser. 2. xiv. 339 (1852). Type 
locality, " gravelly soil near the Colorado, and in the desert." 

Dr. Engelmann subsequently changed the name of this species to O. tessellata, 
the designation under which it is currently known. 

This cactus was seen occasionally from Hesperia (No. 131) to a point about 25 kilo- 
meters north of Daggett. It occurred again on the western foot-slope of the Charles- 
ton Mountains, between Yount's ranch and Mountain Springs Pass, between Cotton- 
wood Springs and Vegas Ranch, in the northern part of Vegas Valley, and on both 
slopes of the divide northwest of Towner's (No. 431). Dr. Merriam reported it on the 
Timpahuto and Desert Mountains of Nevada; in the valley of the Virgin River, near 
Bunkerville, Nevada; and near the mouth of Beaverdam Creek, Arizona. 

Opuntia rutila Nutt. in Torr. & Gr. Fl. i. 555 (1840). Type locality, "arid clay 
hills in the Rocky Mountain range, near the Colorado of the West, about lat. 42^," 
afterward given more specifically by Engelmann ^ " near the Green River in Southern 
Wyoming." 

Nos. 1939 and 1941 have red flowers and, with No. 498, long, reflexed, flexuous, white 
spines, and linear-oblong to elliptical joints. Nos. 1989 and 2013 have yellow flowers, 
orbicular joints, and slender, divergent spines seldom exceeding 6 cm. long, and 
scarcely flexuous. No. 927 has joints of similar form and yellow flowers, but the 
flexuous spines of the numbers first mentioned. No. 787 is without flowers, but is 
intermediate between the two forms described, having the rounded jointe of one and 
the flexuous spines of the other. The spines of the latter resemble the hog bristles 
used by shoemakers, and are commonly 6 to 8 cm. long. One was measured which 
had attained a length of 19.7 cm. Probably more than one species is included in this 
collection of numbers, but it is impossible at present to distinguish them clearly. 
The specimens with orbicular joints and shorter spines may belong to the doubtful 
0. histricina Engclm. &> Bigel. 

It was collected near Willow Creek, Panamint Mountains (No. 787) ; near Crystal 
Spring, Coso Mountains (No. 927); in the Beaverdam Mountains, Utah (No. 1939); 
near St. Joe, Nevada (No. 1941); at St. George, Utah (No. 1959); at Quartz Spring, 
Nevada (No. 1989) ; and in the White Mountains, California (Nos. 2013, 2014) 

Opontia whipplei Engolm. <& Bigel. Pac. R. Rep. iv. 50 (1856). Type locality, 
"from the elevated country about Zufii to the head of Williams's river." 

Our specimens agree in their characters with the typical form of this species, 
which is a plant of smaller stature and more northerly range than the variety 
spinosior of southern Arizona. Dr. Merriam and Mr. Bailey found the plant along 
the Upper Santa Clara River, Utah (Nos. 1979, 1980), and on the Highland and Juni- 
per (No. 1991) ranges of Nevada. 

FICOIDBJS. 

Sesuviiun portulacaBtnun L. Sp. PI. i. 446 (1753), under Portulaca; L. Sp. PI. 
ed. 2. i. 684 (1762). Type locality, "in Curassao," West Indies. 
Near Keeler (No. 872). 

»Bot. King Surv. 119 (1871). 
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MoUugo vertiolllata L. Sp. PL i. 89 (1753). Type localities, "in Africa, Vir- 

nia." 

Near YiBalia (No. 1260). 

1 



ginia." 



Hydroootyle prolifera Kellogg, Proc. Cal. Acad. i. 15 (1854). Type locality not 
given, bat undoubtedly Califomian. 

A Hydrocoiyle seen in Cottouwood Spring, at the eastern base of the Charleston 
Mountains, is undoubtedly of this species. 

Velasa kelloggii (Gray) Proc. Amer. Acad. Tii. 343 (1868), under Deweya; Coult. <& 
Rose, Rev. Umb. 121 (1888). Type locality, "Bolinas Bay, near San Francisco." 
Near Port Tejon (No. 1157). 

Volasa parishil Coult. <& Rose, Rev. Umb. 121 (1888). Type locality, *'San Ber- 
nardino Mts.,'' California. 
Near Tejon Pass (No. 1222). 

Velasa vestita (Wats.) Proc. Amer. Acad. xvii. 374 (1882), nnder Deweya; Coult. 
Sl Rose, Rev. Umb. 122 (1888). Typo locality, << summit of Mount Baldy, near San 
Bernardino, California.'' 

In the margin of Whitney Meadows (No. 1628). [A rare species, collected hereto- 
fore only by the Parish Brothers and by Edward Palmer. — ^j. N. H.] 

BulophuB parishil Coult. <& Roae, Bot. Gaz. xii. 157 (1887), under Pimpinella; 
Coult. & Rose, Rev. Umb. 112 (1888). Type locality, '*damp meadows, Bear Valley, 
San Bernardino Mts., California." 

In Whitney Meadows (No. 1612) and the valley of the South Fork of Merced River 
(No. 1846). 

Bulophos pringlei Coult. &, Rose, Rev. Umb. 113(1888). Type locality, << Emi- 
grant Gap." Dr. Rose informs me that the tyx>e specimen was that collected by M. 
E. Jones at the locality given above. 

Between Kernville and Havilah (No. 1060). 

» 

Apiom graveolens L. Sp. PI. i. 264 (1753). Type locality European. 

This plant, the common celery, was found in abundance in the swamps and along 
streams at Fort Tejon, in the Canada de las Uvas. If, as reported, it is an intro- 
duced plant, it has become thoroughly well established, so much so indeed that it 
has in this locality the appearance of an indigenous species. 

Bemla erecta (Hnds.) Fl. Angl. 103 (1762), under Stum. 

This is Bemla anguati/olia (L.) Koch. It was recorded at Resting Springs (No. 
271), Winters*s ranch, Pahrump Valley, Ash Meadows, Cottonwood Spring, Vegas 
Ranch, and at several points between Lone Pine and Indian Wells. The plant 
is one of common occurrence in rivulets of irosh water throughout the desert 
and within the Larrea belt. 

Osmorrhiza brachypoda Torr. in Durand, PI. Pratt. 89 (1855). Type locality, 
''Near the banks of Deer Creek," California. 
Near Fort Tejon (No. 1171). 

Osmorrhizanada Torr. Pac. R. Rep. iv. 93 (1857). Type locality, *' shady woods, 
Kapa yalle>," California. 
Valley of the Kaweah River (No. 1362). 

' The UmbelUfers have been determined by Dr. J[» N. Rose. 
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Cymopterus longipes Wat«. Bot. King Sunr. 124 (1871). Type l(»cality, '' Wah- 
satch Mountains near Salt Lake City, and on Antelo|>e Island; 5,000 feet altitude/' 

Abont 30 kilometerti east of Panaca, Nevada (No. 1974). [This is a peculiar form 
with bipinnate leaves, their ultimate segments ublong and obtuse; pt^duucles a little 
longer than the leaves; and fruit wings broad, thin, equal, and much corrugated. — 
J. N. R,] 

Cjrmoptems panamlntensis Coulter & Rose sp. nov. 

Caudex stout, branching, clothed with an abundance of old leaf-sheaths; flower- 
ing scape 7.5 to 10 cm. high, glabrous and purplish; leaves tinely dissected, t-cmate, 
then once or twice pinnate; ultimate segments tipped with a slender, bristle-like 
apiculation; involucre none; involu eels small, gamophyllous, somewhat one-sided, 
purplish, cleft into ovate, acuminate segments; rays (in flower) about 12 mm. long; 
pedicels short; flowers greenish-yellow ; fruit 10 mm. long, glabnnis, the 5 wings 
of the carpel broad and very thick at base; oil- tubes 3 or 4 to the interval, 4 on the 
commissure ; seed-face deeply concave. 

This species has several characters in common with C, cineraHuSf but its yellow 
flowers, temate leaves, larger fruit, etc., seem to separate it clearly from that 
species. 

Type specimen in the United States National Herbarium, No. 508, Death Valley 
Expedition; collected March 30, 1891, near Peters garden, in Johnson CaDon, Pana- 
mint Mountains, California, by Frederick V. Coville. 

Cymopterus terebinthinus Torr. & Gr. Fl. i. 624 (1840). Tyi»e locality, " sandy 
grounds on the Wallawallah River, Oregon." 

In the Panamint Mountains (No. 545), Argus Mountains (No. 739), and Sierra Ne- 
vada (No. 1392). 

Selinum capitellatom (Gray) Proc. Amer. Acad. vi. 537 (1865), under Sphetioaci- 
odium; Wats. Bot. King Surv. 126 (1871). Type locality, *4u the Sierra Nevada, 
near Ebbett's Pass [Alpine County], alt. 7-8,000 feet, by a stream." 

Near Mineral King, Sierra Nevada (No. 1475). 

Angelica lineariloba Gray, Proc. Amer. Acad. vii. 347 (1868). Type locality, 
*' Ostrander's Meadows, Yosemite Valley, alt. 8,000 feet." 
Near Mineral King (No. 1479). 

Peucedanum parlshli Conlt. & Rose, Bot. Gaz. xiii. 209 (1888). Type locality, 
" California, Bear Valley, alt. 6,500 feet." 
In the Panamint mountains (Nos. 541, 745). 

Peucedanum vaseyi Coult. & Rose, Bot. Gaz. xiii. 144 (1888). Type locality, 
'<8an Bernardino Mountains, California." 
On the Darwin Mesa (No. 789). 

Peucedanum villosum Wats. Bot. King Surv. 131 (1871)— Nutt. MS. Type lo- 
cality, ''on the plains of the Platte." 
Mount Magrnder, Nevada (No. 2008). 

Heracleum lanatum Mx. Fl. Bor. Amer. i. 166 (1803). Type locality, <'in 
Canada." 
Valley of the Kaweah River (No. 1368). 

Iteptotaenia califomica Nutt. in Torr. & Gr. Fl. i. 630 (1840). Type locality, 
"St. Barbara, Upper California." 
Near Fort fejon (No. 1162). 

Daucus puaillUB Mx. Fl. i. 164 (1803). Type locality, "in oampcstribus Car- 
olina." 
Near Tehaohapi (No. 1114). 
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CORNACEiB. 

Comufl occidentalis (Torr. & Gr.) Fl. i. 652 (1840), as C, aericea occidentalis. Type 
locality, as taken from Chamisso's specimen/ <'ad portum St. Francisci Califomiae/' 

This is the earliest published name for C. pubeaoena Nutt. Sylv. iii. 54 (1842-53). 
Our specimens, collected in Tejon Ca&on (No. 1221), wore determined by W. H. Evans. 
This plant diders from typical C pvhescena in its large (8 to 10 cm. broad) cymes, 
und in its globular stones 4 to 5 mm. in diameter. 

Oarrya veatchil Kellogg, Proc. Cal. Acad. v. 40 (April, 1873). Type locality, 
"on Cerros Island.'' 

This, as already pointed out,^ is the Gr. flavescena palmeri of the Botany of Califor- 
nia. We found it only on the summit and southern slope of Cfgon Pass, San Ber- 
nardino Mountains (Nos. 44, 156). 

Oarrya veatchil flaveaoena (Wats.) Amer. Nat. vii. 301 (May, 1873), as G. fiavea- 
cena; Coult. &; Evans, Bot. Gaz. xv. 96 (1890). Type locality, ''from Southern Ne- 
vada and Utah to Arizona and New Mexico.'' 

San Francisco Mountain (No. 7), and Charleston Mountains (No. 1878). 

Oarrya wrightil Torr. Pac. R. Rep. iv. 136 (1857). Type locality, "on rocks, base 
of San Francisco Mountain," Arizona. 
San Francisco Mountain, Arizona (No. 8). 

CAPRIFOLIACEiB. 

Sambuoua glauoa Nutt. in Torr. <& Gr. Fl.ii. 13 (1841). Type locality, "plains 
of the Oregon, near the Blue Mountains.'' 

In the CaiVada de las Uvas (No. 1165), and in Wood Cation, Grapevine Mountains 
(No. 1761). The former has unusally broad, deeply and sharply serrated leaves. 

SambnouB nxelanooarpa Gray, Proc. Amer. Acad. xix. 76 (1883). Type locali- 
ties, "in New Mexico," " in the Wahsatch," " in the mountains of Montana," "in the 
Sierra Nevada, California," and, " in the cascades of Oregon." 

Near Whitney Meadows, Sierra Nevada (No. 1655). 

Symphoricarpoa longifloma Gray, Journ. Linn. Soc. xiv. 12 (1875). Type 
locality, " Pahranagat Mountains, in the south-eastern part of Nevada." 

This species was collected in Willow Creek Canon, Panamint Mountains (No. 
836); near Crystal Spring, Coso Mountains (No. 941); and at Pahroc Spring, Lin- 
coln County, Nevada (No. 1987). It probably occurred in many other localities. 

Symphoricarpoa rotondifolius Gray, PI. Wright, ii. 66 (1853). Type locality, 
"sides of mountains around the copper mines. New Mexico." 

In the Sierra Nevada (Nos. 1191, 1445). The relation of the plants referred to this 
species and to S, oreophilua is not well understood. The specimens on which the 
latter species was founded were collected in the Rocky Mountains of Colorado by Dr. 
C.C. Parry in 1862. 

Lonicera casrulea L. Sp. PI. i. 174 (1753). Type locality European. 
Near Whitney Meadows (No. 1710). 

Lonicera conjugialia Kellogg, Proc. Cal. Acad. ii. 67 (1860-^1). Type locality, 
"Washoe," Nevada. 
Near Mineral King, Sierra Nevada (No. 1415). 

Lonicera interrupta Benth. PI. Hartw. 313 (1849). Type locality, "Juxta fl. 
Carmel prope Monterey," California. 
Near UavUah (No. 1075). 

iCham. <& Schlecht. Linnsea, iii. 139 (1828). 
•Bot. Gaz. XV. 96 (1890). 
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Lonicera involuorata Banks in Spreng. Syst. Yeg. i. 759 (1825). Type locality^ 
**Amer[ica] bor[eali8]." 
Near Mineral King, Sierra Nevada (^o. 1424). 

Lonicera eubepicta Hook. &, Am. Bot. Beeoh. 349 (1841). Type locality Califor- 
nian. 
Near Fort Teyon (No. 1169). 

nuBiACBm. 

Cephalanthufl occidontalis L. Sp. PI. L 95 (1753). Type locality, ''in America 
septentrionali.'' 
Near Bakersfield (No. 1237). 

Kelloggia galioides Torr. Bot. Wilkes Ezped. xrii. 332 (1874). Type locality, 
"Walla- Walla River," Washington. 
Near Mineral King, Sierra Nevada (No. 1489). 

Oalium andrewaii Gray, Proc. Amer. Acad. vi. 537 (1865). Type localities, 
''near Fort Tejon/' "Dry Hills, Atascadero," "Santa Inez Mountains, near Santa 
Barbara, near Kirka Pass, and near Monterey." 

Between Kernville and Havilah (No. 1061). 

OaUum angustifbUam Natt. in Torr. & Gr. Fl. ii. 22 (1811). Type locality, 
"St. Francisco," California. 
Near Caliente (No. 1098). 

Oalium aparine L. Sp. PI. i. 108 (1753). Type locality Enropean. 
Tejon Mountains (No. 1187). 

OaUum bifoUum Wats. Bot. King Snrv. 134 (1871). Type localities "in the 
Trinity, Battle and East Humboldt Mountains, Nevada, and in the Wasatch, 5-7,100 
feet altitude." 

Near Mineral King, Sierra Nevada (No. 1493). 

Galium matthewali Gray, Proc. Amer. Acad. xlx. 80 (1883). Type locality, 
"arid district in Inyo Co., California." 
Willow Creek Cafion, Panamint Mountains (No. 831). 

Galium multiflorum Kellogg, Proc. Cal. Acad. ii. 97 (1861). Type locality, 
"Washoe," Nevada. 

Southern Sierra Nevada (Nos. 1066, 1183). Our specimons, like Palmer's No. 214, 
of the year 1888, collected in the same region, are more roughly pubescent than is 
usual in the species. 

Galium atellatum Proc. Cal. Acad. ii. 97 (1861). Type locality, "Cerros [or Ce- 
dros] Island." 
Surprise Cafion, Panamint Mountains (No. 715). 

Galium trifidum L. Sp. PI. i. 105 (1753). Type locality, "in Canada." 
Lyon Meadow, Sierra Nevada (No. 1737). 

Galium triflorum Mz. Fl. i. 80 (1803). Type locality, "in umbrosis Canadie 
eylvis." 
Valley of the Kaweah River (No. 1347). 

VALERIANACBiD. 

Valeriana sylvatioa Richards. Bot. App. 730 (1823)— Banks MS. Type locality, 
"on the Clear Water River," Idaho. 
Near Mineral King, Sierra Nevada (No. 1486). 
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COSiPOSITJES. 

Hofinelsteria plnriseta Gray, Pac. R. Rep. iv. 96 (1857). Type locality, 'Mn a 
cafion at Bill Williams' fork, now called Williams' river," Arizona. 

This was found in a cafion of the Funeral Mountains, opposite Bennett Wells (No. 
207) ; in the south end of the same range, within a few miles of Saratoga Springs 
(No. 256), and in a cafion west of Amargosa; in the mountains east of Resting 
Springs; at Devil Hole, Ash Meadows; in the Vegas Wash; and in Johnson and 
Surprise cations, Panamiut Mountains. The plant grew always at the hase of a 
rocky cliff or in its crevices, and within the limits of the Lower Sonoran zone. 

Coleosanthus atractyloides (Gray) Proc. Amer. Acad. viii. 290 (1873), under 
BricJcellia; Kuntze, Rev. Gen. PI. i. 328 (1891). Type locality, '* Utah, near the Rio 
Colorado." 

On the rocks about the upper water-hole at Lone Willow Springs (No. 165) ; on 
the eastern slope of Lone Willow Peak (No. 186) ; in the mountains east of Resting 
Springs; in the Fnneral Mountains, at a point west of Amargosa; on the rocks 
about Devil Hole, Ash Meadows; in Johnson, Willow Creek, and Suprise canons, 
Panamiut Mountains; aud at the western foot of the Inyo Mountains, near Swansea. 
The species never grows on the open mesa, but in the clefts of rocks, confining 
itself to the Lower Sonoran zone. It is a frequent and characteristic plant of 
such situations. 

Coleosanthus desertonun Coville, Proc. Biol. Soc. Wash.' vtt. 68 (1892), under 
Bfickellia, Type locality as given below. 

"Shrubby, about Im. high; branches minutely white-tomontose. becoming glabrous 
in the second or third year, but still with a white epidermis, afterward gray; leaves 
alternate, minutely cinereous-tomentose; petioles 2 to 5 mm. long; blades deltoid 
ovate, truncate at the base, crenate^dentate, commonly 3 to 8 mm. long, on vigorous 
shoots reaching 16 mm. in length; heads iu glomerules of 2 to 4 flowers, on short 
leafy branches from a main axis, or in the second or third year the branches elon- 
gated and divaricate and bearing a single terminal glomerule; involucre 7 to 8 mm. 
high, about 10- to 12-tlowered; bracts 3-nerved, with traces of minute tomentum, 
1 mm. or less wide, bluntly acute, the outermost oblong-lanceolate, all widely re- 
curved after the maturing of the achenia; achenia 2 mm. long, sparingly short- 
hispid ; pap])ns scabrous. 

"This plant differs from B, calif arnica in its more shrubby branches, whiter stems, 
much smaller canescent leaves, and heads smaller throughout. In B. calif arnica the 
involucres are commonly 10 to 12 mm. long and the bracts obtuse^ while the achenia 
are 3 mm. long. 

"Typo specimen in the United States National Herbarium; collected November 7, 
1889, between Banning and Seven Palms, on the Southern Pacific Railroad, Cali- 
fornia, by C. R. Orcutt. 

" The type specimen of B. calif arnica was collected by Douglas probably near San 
Francisco or Monterey. That species is known in the coast region of California 
from Mendocino County as far south at least as San Diego. Specimens from Utah 
and Ariz6n a have been referred to/?, ca/t/omtca, but only with doubt. The new species 
la known only from the Colorado and Mohave Desert regions. It shows close rela- 
tionship, too, with the type form of B, renifarmiSf but differs from it, as from B, cal- 
ifornica, in canescence and size of leaves, heads, and achenia." 

The plant occurred at the upper water-hole at Lone Willow Spring (No. 164), in the 
Funeral Mountains at a point west of Amargosa, and again between Furnace Creek 
Ranch and Ash Meadows. All its stations were in ca&ons, and within the Larrea 
belt. 
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Coleosanthua linlfolius (Eaton) Bot. King Surv. 137 (1871), nucler Briokellia; 
Kuntzo, Rev. (Jon. PI. i. 328 (1891). Type locality, "sandy bottoms of American 
Fork, Jordan Valley, Utah." 

Between Darwin and Koeler (No. 943). 

Coleosantbus longifolius (Wats.) Anier. Nat. vili. 301 (1873), nnder BrUkelUa; 
Knntze, Rev. Gen. PL i. 328 (1891). Type localities, "Southern Nevada" and 
"Northern Arizona." 

This shrub was seen in Surprise and Willow Creek caflons, Panamint Mountains: 
in a cafion on the west slope of the Inyo Range, near Swansea; and near the mouth 
of Cottonwood Creek, on the west shore of Owens Lake. It grew along the beds 
of streams, usually those that do not dry np in the summer, and it scarcely ever ex- 
ceeded the limits of the Lower Sonoran zone. At Brewery Spring, in Surprise Cafion, 
the plants commonly reach a height of 2 meters, and one of them measured 2.9 meters. 

Bebbia joncea aspera Greene, Bull. Cal. Acad. i. 180 (1885). Type locality not 
mentioned, but geographic range given as "southern borders of California and 
adjacent Arizona." 

The type specimens of this species were collected at the Bay of Magdalena, Lower 
California, and were referred to the genus Carphephorun.^ That form has been col- 
lected since in several parts of Lower California and the adjacent lauds. The 
Tariety asperOf which alone is known to occur in the United States, has smaller, nar- 
rower heads than the type, while the involucral bracts are all lanceolate and 
acute. In the type form the bracts, except the scarlet inner ones, are from ovate to 
oblong-ovato, and broadly rounded or very abruptly acute at the apex. The varietal 
name anpera is unfortunate, a^ the stems are usually quite glabrous and only occa- 
sionally short-hispid. 

The plant grew in Furnace Creek Canon (No. 238); in the Funeral Mountains, 
near Saratoga Springs and west of Amargosa; in Resting Springs Valley and 
Resting Springs Mountains; between Vegas Ranch and Corn Creek, in Vegas Valley, 
Nevada; and in Johnson and Willow Creek cafions, Panamint Mountains. It is a 
characteristic though scarcely abundant species of the Lower Sonoran zone. 

• Qutierrezia microcephala (DC.) Prodr. v. 313 (1836), nnder Brachyris; Gray, 
PI. Fendl. 74 (1849). Typo locality, "in Mexico prope locum dictum Sallito." 

Specimens were collected only near Lone Willow Spring (No. 178) and in Pahrump 
Valley (No. 291), but the plant occurred at other points. 

Amphiachjrris fremontii Gray, Bost. Joum. Nat. Hist. v. 108 (1845), under 
Amphipappns; Gray, Proc. Amer. Acad. viii. 633 (1873). Type locality, "along the 
Mohave River." 

This species was first distinguished from the other desert shrnbbery February 2, 
1891, in the Funeral Mountains, a few miles north of Saratoga Springs (No. 260). 
From that time it was seen frequently : in Resting Springs Valley and the mountains 
east of it; on the mesaoivat of Wint^rs's ranch, Pahrump Valley, Nevada; at Bunker- 
ville, Nevada (No. 1934); in the Funeral Mountains, west of Amargosa; on the 
rocks about Devil Hole, Ash Meadows; in Johnson Canon, Panamint Mountains, 
and the wash leading from it; and in Surprise Caficm, in the same range. The shmb 
is one of frequent occurrence in the desert, yet it never forms a conspicuous ])art of 
the vegetation. It is a well-defined Lower Sonoran species, and extends from the 
upper limit of Larrea down to an altitude of about 2,500 feet. The favorite habitat 
of the shrub is on rocky mountain slopes, but it often occurs in gravelly washes, and 
sometimes on an open mesa. 

Heterotheca grandiflora Nutt. Trans. Amer. Phil. Soc. new ser. vti. 315 (1841). 
Type locality, "on rocks near the sea, round St. Barbara, Upper California." 
Near 8an Bernardino (No. 22). 



T 



^Benth. Bot. Sulph. 21 (1844). 
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OhrysopsiB breweri Gray, Proc. Amer. Acad. vi. 542 (1865). Typo locality, 
''near Sonora Pass and Ebbett's Pass, in the Sierra Nevada, commou at tlio elevation 
of4,000 to 8,000 feet." 

Between Mineral King and Farewell Gap (No. 1485). 

AplopappuB apai'gioides Gray, Proc. Amer. Acad, vii.354 (1868). Type locality, 
"at Soda Springn, on the Tuplnmne River [California], alt. 9,700 feet.'* 
In the higli Sierra Nevada (Nos. 1608, 2133). 

Aplopappus bloomeri Gray, Proc. Amer. Acad. vi. 541 (1865). Typo locality, 
"on Mount Davidson, Nevada." 
Near Soda Springs, Sierra Nevada (Nos. 160O, 1728). 

Aplopappus cuneatuB Gray, Proc. Amer. Acad. viii. 635 (1873). Type locality, 
"California, in 'Bear Valley, alt. 4,500 fev.U" 

In our specimens, as well as in others collected in the Colorado Desert by C. R. 
Orcutt, the leaf-blades are commonly 12 mm. and sometimes 20 mm. long, while in 
most localities they reach only 4 to 8 mm. The singular distribution of the species 
leads one to suspect that it may include more than one species or variety. 

It was seen in but few localities : on the east slope of the Slate Range, west of 
Lone Willow Spring (No. 185) ; on the east slope of the Panamint Mountains, near 
the head of Johnson Cafiou, growing on exposed rocks in the pifion belt; and in 
Surprise Caflon, near Brewery Spring (No. 599). In all these localities it grew not 
far either above or below the line between the Upper and Lower Son'oran. Its 
habitat was always the clefts of rocks, usually in cations. 

AplopappuB interior Coville, Proc. Biol. Soc. Wash. vii. 65 (1892). Type lo- 
cality as given below. . 

" Related to A. linearifoUus DC, but diflfering in its shorter leaves (12 to 20 mm.), 
subulate-bracteate peduncle, shorter, acute, iuvolucral bracts, and smaller rays 9 to 
11 mm. long. In A. linearifoliun the larger loaves are 30 to 40 mm. long, the pedun- 
cles leafy-bracted, the involucral bracts 11 to 14 mm. long, including the filiform- 
subulate acumination, and the rays 13 to 15 mm. long. 

"Type specimen in the United States National Herbarium, No. 794, Death Valley 
Expedition; collected May 20, 1891, about 4 miles southeast from Mill Caflon Divi^ie, 
at the northern edge of the Darwin Mesa, Inyo County, California, by Frederick V. 
Coville. 

"A, linearifoUus f first collected in California by Douglas, probably near San Fran- 
cisco or Monterey, is known only from the coast ranges south w;^d from San Francisco 
Bay. A, interior is a species of the desert mountains, and has been collected in the 
higher elevations of the Lower Souorau region from southern Utah, northwestern 
Arizona, and Inyo County, California, southward to the extra-coastal region of San 
Diego County.'' 

This shrub was seen in flower in Johnson (No. 503), Mill Creek (No. 794), and 
Willow Creek canons, Panamint Mountains; and at Crystal Spring, Coso Mountains 
(918), growing in the Upper Sonuran zone, below the pifion belt. It wjis seen in 
Tehachapi Cafion from about a mile west of Cameron to its eastern end, between the 
Xarrea and pif&on belts; and at several points between Walker Pass and Caliente. 
It probably occurred frequently at this altitude in other parts of the desert, but in 
its winter condition it was not distinguished from other similar shrubs. 

Aplopappus mQnactis Gray, Proc. Amer. Acad. xix. 1 (1883). Type locality, 
"borders of the Mohave Desert, S. E. California." 

Specimens were collected near Ilesperia (Nos. 48, .53); in Mill Creek Canon, Pana- 
mint Mountains (No. 802) ; near Lone Pine (No. 893) ; in the Canada de las Uvas (No, 
1144); and in Sarcobatus Flat, Nevjula (No. 2002). The species is characteristic of 
the upper altitudes of the Lower Souoran zone, and is probably an abundant plant 
in many other localities of the Mohave Desert region. 
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AplopappuB pinifoliuB Gray, Proc. Amer. Acad. viii. 636 (1873). Type locality, 
"near Los Angeles [California], in a dry river-bed." 
On the south slope of the San Bernardino Mountains (No. 123). 

AplopappuB raoemosoB virgatuB Gray, Proc. Amer. Acad. vii. 354 (1868), as 
A. paniculatui virgatus; Gray, Syn. Fl. ii. pt. i. 127 (1878). Type locality, "Bridge- 
port [Mono County, California], on the eastern side of the Sierra, in alkaline soil." 

At Resting Springs (No. 269). 

AplopappuB whitnejri Gray, Proc. Amer. Acad. vii. 353 (1868). Type locality, 
"Mono Trail and Sonora Pass [California], in open woods, alt. 9,000 feet." The 
points are on the crest of the Sierra Nevada westward from Mono Lake. 

Near Farewell Gap, Sierra Nevada (No. 1745). 

AoamptopappoB sphadrocephaluB Gray, PI. Fcndl. 76 (1849), under Aplopappus 
(5 AoamptopappM) ; Gray, Proc. Amer. Acad. viii. 634 (1873). Type locality, 
"California." 

Not until it began to flower could this shrub be identified, and therefore in the 
earlier months of the season's work no records of its occurrence were kept. After 
June 1 it was found near Crystal Spring, Coso Mountains, at Lone Pine (No. 
890), and southward along the eastern base of the Sierra Nevada to Walker Pass. 
Again on emerging into the Mohave Desert through Tehachapi Pass wo found it 
continuing westward across Antelope Yalley as far as the desert vegetation extended. 
It is a characteristic shrub of the upper altitudes of the Larrea belt, and is undoubt- 
edly scattered widely in the desert. 

Bigelovia arboresceiiB Gray, Bot. Mex. Bound. 79 (1859), under JAnosyrU; Gray, 
Proc. Amer. Acad. viii. 640 (1873). Type locality, "California." 

In the valley of the Kaweah River (No. 1753). This is one of the plants that, like 
Adenoaiomafaaciculatum, are common to the coast ranges and to the western slope of 
the Sierra Nevada. 

Bigelovia bolanderi Gray, Proc. Amer. Acad. yii. 354 (1868), under Linosyris; 
Gray, Proc. Amer. Acad. viii. 641 (1873). Type locality, " Mono Pass [California], 
at 9,000 to 10,000 feet of elevation." 

In the high Sierra Nevada (No. 1690). The leaves of our specimens are mnch 
narrower tha^ those of the type, and this, together with the racemose-panicnlat^ 
inflorescence, suggests a too close relationship with B, parryi of the Rocky Moun- 
tains. 

Bigelovia graveolens (Nutt.) Gen. 11. 136 (1818), nnder Chrysocoma; Gray, Proc. 
Amer. Acad. viii. 644 (1873). Type locality, " on the banks of the Missouri in denu- 
dated soils." 

The forms that have been referred to this species are so badly distinguished, nud 
their types so poorly known, that the reference of a specimen to any of the varie- 
ties is very unsatisfactory. It appears likely, too, that Pursh'H spcciiic name tiauae- 
osa must be adopted. No. 652 is a winter specimen of a plant whose leaves drop off 
early, like those of B. mohavensis, but it has the whitened stems of B. graveolens. 

Although this shrub and B, riacidiflara are very generally diffused in the regions 
of the Sierra Nevada, Rocky Mountains, and Great Basin, no satisfactory account 
of their distribution in the Death Yalley region can be given. The flowerless state 
of the different varieties, in which condition only they could be observed during 
our experience in the desert, did not furnish sufficient diagnostic characters for ac- 
curate identification. It may be said in general that B, graveolens was sometimes 
found at as low an altitude as 900 meters, but usually at a higher altitude, sometimes 
above the limit of Larrea; while B. viscidiflora ranges a little higher. Wherever 
either species occurred in abundance the soil was fertile, and responded profitably 
to irrigation. Specimens were collected in Surprise Cafion, Panamint Mountains 
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(No8. 617, 652) ; near Soda Springs, Sierra Nevada (No. 1724) ; and at Beaverdam, 
Nevada (No. 1936). 

4 

Bigelovla mobavensis Greono in Gray, Syn. Fl. i. pt. ii. 138 (1884). Type lo- 
cality, '* on the Mohave Desert." 

On the western slope of the Charleston Mountains (No. 298). Onr specimen was 
collected in winter and is therefore imperfect, but it appears to belong here. 

Blgelovla panicnlata Gray, Bot. Mex. Bound. 80 (1859), as Linosyris viscidijiora 
paniculata; Gray, Proc. Amer. Acad. viii. 644 (1873). Type locality, "California." 

This species, when seen in the field, would never be confounded with B. tereiifoliaf 
as it sometimes Is in the herbarium. It grows about 2 meters high, in sandy and 
gravelly washes of the open desert, or sometimes in the bottoms of cafions, and has 
foliage of a pale green color. B, teretifolia is of a darker green, attains a height of 
0.5 to 1 meter, and grows on cation walls and on rocky slopes. 

B, paniculata was recorded about 8 kilometers north of Resting Springs (No. 280) ; 
on both slopes of the divide north of Twelve Mile Spring, Resting Springs Valley; 
between Cottonwood Springs, Nevada, and Vegas Ranch ; in the Vegas Wa8h,near its 
mouth; and in Johnson and Surprise canons, Panamiut Mountains. At no point 
was it seen above the I^ower Sonoran zone. 

Bigelovia teretifolia (Dur. & Hilg.) PI. Heerm. 41 (1855), under Linosyris; Gray, 
Proc. Amer. Acad. viii. 644 (1873). Type locality, "all over the mountains, round 
the Tejon Valley," California. 

This species occnrred at the upper water-hole. Lone Willow Spring (No. 163) ; on 
the south slope of Browns Peak (No. 179) ; north slope of Lone Willow Peak ; west 
of Aroargosa, in the Funeral Mountains; in Johnson, Surprise (596), and Mill Creek 
canons, Pauamint Mountains; on Gold Mountain, Nevada (No. 2004); and in Teha- 
chapi Pass. This is a species growing in cafions and rocky clefts, as noted above. 
It is a well-defined desert plant and ceases abruptly with the desert flora. 

Bigelovia veneta (H. B. K.) Nov. Gen. & Sp. Iv. 68 (1820), under Baccharis; 
.Gray, Proc. Amer. Acad. viii. 638 (1873). Type locality, ''in declivitate montium 
soli occidentali obversorum prope Cuemavoca." This city is in the State of Morelos, 
southern Mexico. 

Fonud at Resting Springs (No. 268) and northward in Resting Springs Valley; at 
Winter's ranch, Pahnimp Valley; at Ash Meadows; between Cottonwood Springs 
and Vegas Ranch, Nevada; between Corn Creek and Towner's ranch, Vegas Valley; 
and about a dry lake between Towner's and Ash Meadows. All these points are in 
the Lower Sonoran zone. The habitat of the plant is moist, alkaline soil. 

Bigelovia viscidiflora (Hook.) Fl. Bor. Amer. ii. 24 (1834), under CHniiaria; DC. 
Prodr. vii. 279. Type localities, " on the barren plains of the Columbia, from the 
Great Falls to the mountains, and along the Salmon River, N. W. America." 

This plant has long passed under the now specific name douglasiif which Dr. Gray 
proposed for it. For its occnrrence in the Death Valley region, see B. graveolens. 

Bolidago elongata Nutt. Trans. Amer. Phil. Soc. new ser. vii. 327 (1841). Type 
locality, "Wappatoo Island and the plains of the Oregon." 

Along Willow Creek, Panamint Mountains (No. 958), and at Soda Springs, Sierra 
Nevada (No. 1592). 

' Bolidago mnltiradiata scopalorum Gray, Proc. Amer. Acad. xvii. 191 (1882). 
Tpye locality, "higher Rocky Mountains to New Mexico, Utah, etc." 

This species is apparently always distinguishable from S. humilis by its not only 
acnte but also fimbriate- ciliate involucral bracts. No. 1610 is a dwarfed form only 
8 cm. high, from the dry open soil about Whitney Meadows, while No. 1397 attains 
a height of 50 cm. and grows in moist soil at a lower elevation. This larger form is 
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identical with that found in the Rocky and Cascade mountains, as well as those of 
northern Utah. It has not been reported before from the Sierra Nevada, yet it seems 
to differ from the smaller form only in its size. 

Solidago occidentalifl (Nutt.) Trans. Amer. Phil. Soc. new ser. vii. 326 (1841), 
under Euthamia ; Torr. & Gr. Fl. ii. 226 (1842). Type locality, " banks of the Ore- 
gon and Wahlamet, and Lewis River, in the Rocky Mountains." 

North Fork of Kern River (No. 1735). 

Solidago speotabiliB (Eaton) Bot. King Surv. 154 (1871), as G, guiradonis spec- 
tahilU; Gray, Proc. Amer. Acad. xvii. 193 (1882). Type locality, ^'stream banks, 
mountains of western Nevada to the East Humboldt Mountains ; 5,500 to 7,000 feet 
elevation.'* 

In these specimens the involucral bracts are acuminate instead of obtuse, as in 
the type specimens, bnt in this respect they are identical with some of the Wheeler 
Survey plants, originally named 8, guiradonia, but subsequently referred by Gray 
to S, 8pectabiH$. The plant occurred in Furnace Creek CaHon, Funeral Mountains 
(No. 212) ; in Resting Springs Valley (No. 286) ; at Ash Meadows; at Mountain Springs, 
Charleston Mountains; at several springs in Vegas Valley ; and in Johnson, 'Sur- 
prise, and Hall canons, Panamint Mountains. It always grew in soil moistened with 
scarcely alkaline water, and usually within the limits of the Lower Sonoran zone. 

LesBingia lemmoni Gray, Proc. Amer. Acad. xxi. 412 (1886). Tyx>e locality, 
"at Ash Fork, in northern part of Arizona." 

This species differs very little in outward appearance from L, glanduH/era, while 
both of them are clearly distinct from L. germanorum. L, lemmoni is almost con- 
stantly green throughout, while L, gJandulifera usually has purple branches and often 
purple involucral bracts ; but the cnicial distinction lies in the slender-subulate style- 
tips of L. lemmoni and the obovate or ovate, penicillate style-tips of L. glandulifera. 
An examination of several specimens (Lemmon, 1884, "near Mohave;" Pringle, 1882, 
"Mojave Desert;" Palmer, 1870, No. 201), besides a duplicate of the type specimen 
and our own plant, show that subulate style-tips are constant in all those from the 
Mohave Desert region and eastward, while all plants from intramontaue California 
have the blunt style-tips of L. glandulifera. Although the two plants are not widely 
different, the distinction appears constant. 

Our specimens were collected at the eastern base of the Coso Mountains (No. 906). 

Leaaingia leptoclada miorocephala Gray, Proc. Amer. Acad. vii. 35 L (1868). 
Type locality, "on Bear Mountain." 

In the valley of the Kaweah River (No. 1324). In these specimens the bristles of 
the pa])pus are conjoined at the base into about five phalanges, upon which charac- 
ter mainly, with the smaller size and fewer-flowered anthodia, this plant has been 
separated ^ as a species. Bnt the same character of the pappus appears in large forms 
with 15-flowered heads, and, so far as herbarium specimens show, is not constant. 

Leaaingia tennis (Gray) Bot. Cal. i. 307 (1876), as X. ramulosa tenuis. Typo 
locality,' "Peru Creek [Ventura County, California], at 5,100 feet." 

At the western base of Frazier Mountain (No. 1199). Full-grown anthodium 6 to 
7 mm. high, broadly turbinate; corolla 5 mm. long, the limb regular and purple; 
style tips truncate-penicillate, with a small subulate appendage among the hairs ; 
pappus composed of about twenty equidistant bristles, or of fewer bristles arranged 
in five groups, those of each group often reduced to a single one. This plant ap- 
pears quite distinct from L. ramuloaa, the anthodia of that species when fully devel- 
oped being 9 to 10 mm. long, oblong-turbinate, and the corolla 7 to 8 mm. long. 

Townaendia acapigera Eaton, Bot. King Surv. 145(1871). Type locality "dry 
rocky ridges in the Trinity and Pah-Ute Mountains, Nevada; 5-6, 000 feet elevation." 
In the Inyo Mountains (No. 1781). 

»Bull. Cal. Acad. 191 (1884). «See also Gray, Syn. Fl. i. pt. ii. 162 (1884). 
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Bremiastnun beUioides Gray, PI. Thurb. 321 (1854). Type locality, "on the 
Califomian desert, not far west of the Colorado.'' 

Near Saratoga Sprin^i^s (No. 254). This plant is not typical E. hellioides, but an 
intergrade between it and E. beJlioides orcuttii, nearer^ however, the former. 

Bremiaatrom bellloideB orcuttii (Wats.) Proo. Anier. Acad. xxv. 132 (1890), as 
E, orcuttii. Type locality, " in the southeastern part of the Colorado desert, in San 
Diego County, California." 

This species of Eremiaatrum was originally described thus: ''Pappus consisting of 
five, white oblong-ovate laciuiate pale.i^ and as many inner alternate bristles twice as 
long; in every other respect — habit, foliage pubescence, involucre, etc. — the nearly 
exact counterpart of E, beUioides, From its close resemblance to E. hellioides it 
might be supposed to be a variety of that species, but no intermediate forms are 
detected among previous collections." From the specimens now collected it is evi- 
dent that, while the pappus bristles in this plant are commonly 5, they vary from 1 
to 8, the palesB meanwhile remaining comparatively constant. No. 440 is largely typ- 
ical. In some specimens, commonly the more robust ones, the palesB are longer and 
laciniately parted, while at the same time both they and the bristles are more than 
5 in number. In short, a complete intergradation exists between the two plants. 
Noe. 326 and 674 are such intermediate forms. The geographic relationship of the 
two plants is not well determined, but specimens from Arizona usually belong to the 
type, while those from the Mohave and Colorado deserts, in California, are oftener 
of the variety. Monopiilon bellidiformef which can be distinguished from Eremi<istrHm 
only by its pappus, is undoubtedly a derivative of the same group. 

Our specimens were collected in the Funeral Mountains (Nos. 326, 440) and in 
Panamint Valley (No. 674). 

Aster andersonii Gray, Proc. Amer. Acad. vi. 540 (1865), under Erigeron ; Gray, 
Proc. Amer. Acad. vii. 352 (1868). Type localities, '* Nevada, near Carj^on City," and 
" Lake Tenaya, in the Sierra Nevada." 

In the high Sierra Nevada (Nos. 1565, 2114). No. 2114 was collected in a meadow 
closely grazed by cattle, and it has the short spreading leaves and assurgent stems, 
bat not the villous achenia, commonly characteristic of A. pulchellus. 

Aster canesoens tephrodes Gray, Syn. Fl. i. pt. ii. 206 (1884). Type localities, 
"California, Arizona, and New Mexico." 
Near St. Thomas, Nevada (No. 1929). 

Aster oanescens viscosus (Nutt.) Trans. Amer. Phil. Soo. new ser. vii. 301 
(1841), as Dietena visoosa; Gray, Syn. Fl. i. pt. ii. 206 (1884). Type locality, '* near 
Scotf s Bluff, on the Platte." 

At Soda Springs, Sierra Nevada (No. 1606). 

Aster oamosns Gray, PI. Wright, ii. 80 (1853), under JAnosyris; Gray, Syn. 
Fl, i. pt. ii. 202 (1884). Type locality, "low, subsaline valley west of the Chirica- 
hni Mountains, Sonora," Mexico. 

This peculiar desert aster was abundant at Resting Springs, Nevada, in the alka- 
line salt grass meadows (No. 270), and was found also at Ash Meadows and about 
a soda-flat on the road between the latter point and Towner's ranch. All these lo- 
calities are in the valley of the Amargosa River. 

Aster integrifolias Nutt. Trans. Amer. Phil. Soc. new ser. vii. 291 (1841). '*An 
alpine species growing with the above [A. andinus^, but at a lower elevation." The 
type locality of A. andinun is *'on the higliestsummitsof the Rocky Mountains, near 
the line of per])etual snow, in 42*-^." 

Near Farewell Gap, Sierra Nevada (No. 1742). 



126 BOTANY OF THE DEATH VALLEY EXPEDITION. 

Aster moluiTenflU. 

This shrubby desert A$ter was first deeoribed by Qray * as Aplapappu$ torHfoliu9, but 
subsequently referred by the same author^ to AsUr, It cannot, however, retain its 
original specific name, since Michaux' described an Jiter iortifoliu$ which is now 
referred to Seticocarpui tartifoliua. 

The plant occurred on the south slope of Browns Peak (No. 184) ; on Lone Willow 
Peak; at 1,825 meters ; in the mountains east of Resting Springs, from 750 to 1,060 
meters ; in the northern end of Resting Springs Valley, at 930 meters ; on the west- 
em slope of the Charleston Mountains, at 900 and 870 meters; in the Funeral Moun- 
tains, west of Amargosa, from 975 to 1,575 meters ; near Devil Hole, Ash Meadows ; on 
the eastern slope of the Charleston Mountains, at 945 meters; in Vegas Valley, at 885 
meters; in Furnace Creek CaFion, at 720 meters (No. 358); in Johnson Cafion, Pana- 
mint Mountains, at 1,700 meters; in Willow Creek and Mill Creek cafions, Panamint 
Mountains; at the western foot of the Inyo Mountains near Swansea (No. 863); 
between Keeler and Crystal Spring, Coso Mountains; in Shepherd Caf&on, Argus 
Mountains (No. 732); at several points between Lone Pine and Ha way Meadows; 
and in Antelope Valley. The plant is characteristic of the upper altitudes of the 
Lower Souoran zone. 

Erigeron armerifolius DC. Prod. v. 291 (1836). Type localities, ''in uliginosis 
subsalsis prope Ircutiam in Dahuria'' and ''in deserto Kuraico.'' 
In Lyon Meadow, Sierra Nevada (No. 1578). 

Erigeron breweri Gray, Proc. Amcr. Acad. vi. 541 (1885). Type locality, " Yosem- 
ite Valley [California] ; alt. 4,000 feet." 
At Soda Springs, Sierra Nevada (No. 1604). 

Erigeron calvus Coville, Proc. Biol. Soc. Wash. vii. 69 (1892). Type locality 
as given below. 

" Apparently biennial, widely branching from the base, 1 cm. high, sparingly 
canescent with hirsute pubescence ; radical leaves very numerous, blade oblong to 
obovate, 1 to 1.5 cm. long, tapering into a petiole of twice that length; upper leaves 
spatulatc, becoming much smaller; heads singly pedunculate on the branches, 7 
to 8 mm. high, hemispherical, with very many flowers ; involucral bracts narrowly 
linear, acuminate, hirsute; ray flowers numerous, but with rays minute, pink, and 
shorter than the disk; pappus of ray and disk flowers alike, consisting of several 
long, stout, closely barbellato bristles (4 mm. long), equaling the disk corollas, and 
a few intermediate, much shorter ones; achenium compressed, short villous. 

''This species resembles in general appearance no described Erigeron, Its heads 
closely resemble those of E, supplex, but that species has no ray flowers whatever. 
Its pubescence is similar to that of E. conoinnus. The specific name refers to the 
bald appearance of the heads, due to the minuteness of the rays. 

"Type specimen in the United States National Herbarium, No. 870, Death Valley 
Expedition; collected May 16, 1891, at the foot of the Inyo Mountains, about 4 miles 
north of Keeler, California, by Frederick V. Coville." 

Erigeron canadensis L. Sp. PI. ii. 863 (1753). Type locality, ** in Canada, Vir- 
ginia, nunc in Europa australi." 
On the North Fork of Kern River (No. 1723). 

Erigeron oompositUB Pursh, Fl. ii. 535 (1814). Type locality, "on the banks of 
the Kooskoosky," now the Clearwater, in northern Idaho. 
At Farewell Gap (No. 1576), and near Mount Whitney (No. 2062). 

iBost. Joum. Nat. Hist. v. 109(1845). 
•Proc. Amer. Acad. vii. 353 (1868). 
•Mx. FL ii. 109 (1803). 
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Brlgeron oonoinnaB (Hook. & Arn.) Bot. Beech. 350 (1840-41), under Distasis; 
Torr. & Gr. Fl, ii, 174 (1841). Type locality, '* Snake River, below the Salmon Falls, 
Snake country, *' Idaho. 

About 30 kilometers east of Panaca, Nevada (No. Id70). 

Zhlgeron coulteri Porter in Port. & Conlt. Fl. Col, 61 (1874). Type locality, 
"Weston's Pass [Colorado], at 10,000 feet altitude." 
Big Cottonwood Meadows, Sierra Nevada (No. 2112). 

Brlgeron divergena Torr. <& Gr. Fl. ii. 175 (1841). Type locality, "Cocky 
Mountains, and plains of the interior of Oregon." 
In Owens Valley (Nos. 1770, 2109). 

• 

Brigeron BalsiiginosiiB (Richards.) Bot. App. 748 (1823), under Aattr; Gray, 
Proc. Amer. Acad. xvi. 93 (1880). Type locality, "on the salt plains in the Atha- 
basca." 

Near Mineral King, Sierra Nevada (Nos. 1409, 1472). , 

Brigeron trifidua Hook. Fl. Bor. Amer. ii. 17 (1834). Type locality, "barren 
places among tbe Rocky Mountains." 

At an altitude of 400 meters above timber-line on Mount Whitney (No. 2060). This 
plant has been collected heretofore only in the Rocky Mountains. Dr. Gray con- 
sidered it a variety of E, compoHtus, but from all the specimens that I have been able 
to see there appear to be no intergrades. 

Erigeron unlfloms L. Sp. PI. ii. 864 (1753). Type locality European. 
In the high Sierra Nevada (Nos. 1537, 1668). 

Conyza coulteri Gray, Proc. Amer. Acad. vii. 355 (1868). Type locality not 

given. Thomas Coulter's Nos. 285 and 286 are probably to be considered the types. 

At Winters's ranch, Pahrump Valley (No. 293), growing as a wood in irrigated soil. 

Baocharis emoryi Gray, Bot. Mex. Bound. 83 (1859). Type locality, "on the 
Gila." 

This was collected only at Resting Springs (No. 267), but it may have occurred 
elsewhere. See B. sergiloidea, 

Baccharis glutinosa Pors. Syn. PI. ii. 425 (1807). Type locality, "in R[egni] 
Chilensis rudoratis." 

This was seen by the writer on the banks of the Colorado River, at the mouth of 
the Vegas Wash (Nos. 427, 1899), and by Dr. Morriam in the valleys of the Virgin 
and Muddy rivers, oxtondiug along the former to its junction with Beaverdam 
Creek. 

Bacoharis sergiloidoB Gray, Bot. Mox. Bound. 83(1859). Type locality, "along 
the Gila or Colorado." 

Collected in the Slate Range, west of Lone Willow Spring (No. 189), and in Furnace 
Creek CaHon (No. 350). At many points iu the Lower Sonoran zone, in soil moistened 
by fresh or only slightly alkaline water, plants of Baochari8 were found which belong 
either to this species or to B, emoryi, but of which no specimens were collected. 

Bacoharia viminea DC. Prod. v. 400 (1836). Type locality, "in CaHfomiA." 
Near San Bernardino (No. 108). 

Pluchea camphorata (L.) Sp. PI. ed. 2. ii. 1212 (1762), under Erigeron; DQ. Vrodr. 
T. 462 ( 1836). Type locality, " in Virginia." 

Observed in a few marshes of the Lower Sonoran zone, in the S'^^ii end of Resting 
Springs Valley ; at A^h Meadows (No. 346) ; and at Hot SpringFj^ panamint Valley* 
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Pluohea aericea (Nutt.) PI. Gainb. 178 (1848), under Polypappu9, Type locality, 
''Rocky Mouutaiiis of Upper California." 

Furuace Creek Cafiou (No. 221). This plant has passed under the name Testaria 
borealia and later that of Plnchea horealia. The former name was printed twice > with- 
out description, and was first formally published^ in 1852. 

The plant is abundant about the springs in Death VaUey, as at Bennett Wells, 
Furnace Creek (No. 221), Eagle Borax Works, Tule Wells, and Saratoga Springs; and 
occurs frequently, often in great abundance, at other pointe, such as Hosting Springs, 
Ash Mea<lows, tlie springs of Vegas Ranch, and the Vegas Wash. Dr. Merriam found 
it at a few points along the Muddy, Virgin, and Santa Clara rivers, Utah. 

Stylocline micropoides Gray, PI. Wright, ii. 84 (1853). Type locality, "hills 
near Frontera, Now Mexico." 

Panamint Mountains (No. 640), Panamint Valley (No. 673), and valley of the Vir- 
gin River (No. 1914). 

Filago californica Nutt. Trans. Amer. Phil, Soc. now ser. vii. 405 (1841). Type 
locality, *'near St. Barbara, "Upper California." 
Johnson Canon, Panamint Mountains (No. 489). 

Antennaria alpina (L.) Sp. PI. ii. 856 (1753), under Gnaphalium; Qaertn. Fruct. 
ii. 410 (1791). Type locality European. 
Near Farewell Gap, Sierra Nevada (No. 2160). 

Antennaria dioica (L.) Sp. PI. ii. 850 (1753), under Gnajyhalium; Gaertn. Fruct. ii. 
410 (1791 ). Typo locality European. 
Near Whitney Meadows (No. 1658). 

Qnaphalium paluatre Nutt. Trans. Amer. Phil. Soc. new ser. vii. 403 (1841). 
Typo localities, ''Rocky Mountains, Oregon, California and Chili." 
Near Three Rivers (No. 1292). 

Iva axillaris Pursli, Fl. ii. 743 (1814). Type locality, ''in Upper Louisiana." 
Seen only in Willow Crt-.ok Cafion, Panaiuint Mountains (No. 832) ; at Cauebrake 
Ranch, on the west slope of Walker Pass; and at llavilah. 

Ozytenia acerosa Nutt. PI. Gamb. 172 (1848). Type locality, " Rocky Mountains, 
near Upper California." 

Specimens of this plant were seen in winter on the alkaline clay mesa between 
Amargosa and Resting Springs, and on a bank of similar material about oue-hnlf 
mile southwest of Watkins's house at Ash Meadows. The former station is in Cali- 
fornia, the latter just across the line in Nevada. 

Dicoria oanescens Gray, Bot. Mex. Bound. 87 (1859). Type locality, "in the 
sandy desert of the Gila and of the Colorado." 

Near Saratoga Springs (No. 247). The generic name was first printed, ^ without 
description, as Dicoria. 

The vegetation of dry heaps of drifting sand in the desert is very scanty, for but 
few plants can live in such places. One of them is the present species, and even it 
was found in only three places, along the Mohave River at Daggett, near Saratoga 
Springs (No. 247), and in Owens Valley at the mouth of the first canon on the road 
from Keeler to Darwin. 

Hymenoclea salsola Torr. & Gr. in Gray, PI. P^ndl. 79 (1849). Type locality, 
"sandy, saline uplands near the Mohave River, in the interior deseit of California." 

i Xorr. in Emory, Rep. 142 (1848); and Gray, Pl.Fendl. 75 (1849). 
•GraS, '.'J. Wright, i. 102 (185J), 
*£mory; It«P- 1*3 (1848). 
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This shmb was recorded at several points between Dag^i^ett and Lone Willow 
Spring; on Browns Peak; on Lone Willow Peak; in Long Valley (No. 191); near 
Bennett Wells, in Death Valley ; near Saratoga Springs; in Resting Springs Valley; 
west of Amargosa, in the Funeral Mountains; between Furnace Creek and Ash 
Meadows; between the latter point and Pahrump Valley; in Vegas Valley; in the 
Vegas Wash ; on the divide northwest of Towner's ; near the summit station, between 
Mohave and Searlcs's; in Willow Creek and Mill Creek (No. 754) canons, Pana- 
mlnt Mountains ; in a cafion near Swansea ; between Keeler and Crystal Spring ; on 
both slopes of Walker Pass; in Tehachapi CaDon; and in Antelope Valley. Dr. 
Merriam reported it also from Deep Spring Valley, California; from Grapevine 
Cafion, and Oasis, Emigrant, Timpahute, Pahranagat, Virgin, and Indian Spring 
valleys, Nevada; and the Beavordam Mountains and Santa Clara Valley, Utah. 
The plant gcows from the lower to the upper limit of the Larrea belt, sometimes 
reaching into the Upper Sonoran zone. Its favorite habitat is the soil of sandy 
washes. 

Franseria aoanthioarpa (Hook.) Fl. Bor. Amer. i. 309 (1834), under Ambrosia, 
Type locality, ''banks of the Saskatchawau and Red River.'' 

NuttalP referred Hooker's Ambrosia acanthicarpa to the genus Franseria with the 
specific name hookerianaf and used this name only for the plant of the Saskatchewan 
and Columbia River regions, a plant with linear lobes of the leaves, and not canes- 
cent. The southern form, to which our specimen belongs, common in California and 
the Great Basin region, with broader leaf-lobes and canescent with appressed hairs, 
he considered distinct and named Franseria montanay its type locality being '4n the 
Rocky Mountains near the Colorado of the West." Torroy and Gray, ^ however, 
united the two and the aggregate has since passed as F, hookeriana. 

The plant was seen at San Bernardino (No. 11); on the banks of the Mohave at 
Daggett; near Lone Pine; and at several points along our route from the latter 
place to Visalia. It often occurred as a weed in cultivated soil. 

Franseria domosa Gray in Frem. Second Rep. 316 (1845). Type locality, ''on the 
Bandy nplands of the Mohahve river." 

This shrub as stated in the narrative portion of the report, is, next to Larrea triden- 
iaia, the most characteristic plant of the Lower Sonoran zone. Its range practically 
coincides with that of Larrea trideniata and need not bo given here. Specimens 
were collected near Keeler (No. 844). 

The plant has an economic interest in being preferred for forage, by horses, to all 
the other desert shrubs. When, therefore, they are unable to find grass, this shrub 
will keep them from starvation for a time. 

Franseria eriocentra Gray, Proc. Araer. Acad. vii. 355(1868). Type locality, 
"east slope of Providence Mountain, Arizona." The Providence Mountains are not 
in Arizona, but near Ivanpah, in the northeastern part of San Bernardino County, 
California. 

This shrub occurred on the western slope of the Charleston Mountains, both on 
the road to Clark's sawmill (No. 297) and on the road to Mountain Springs Pass, in 
the latter place at an altitude of about 1,200 meters. At both points the plants grew 
in the dry, gravelly bottom of a broad wash. Mr. Bailey collected the plant also at 
Beaverdam, Arizona (No. 1938). It was found by Dr. Merriam in Pahranagat Valley, 
Hyko Mountains, Pahranagat Mountains, and on Hungry Hill Summit. 

Xanthium spinpsum L. Sp. PI. ii. 987 (1753). Type locality European. 
Between Kernville and Caliento, and at frequent intervals in the Tulare Plains. 

1 Trans. Amer. Phil. Soc. new ser. vii. 345 (1841), 
« Torr. & Gr. Fl. ii. 294 (1842). 

13005— No. 1 9 
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Xanthiam strumariam L. Sp. PL it. 987 (1753). Type locality, 'Mn Enropa^ 
Canada, Virginia, Jamaica, Zeylona, Japonia." 

This weed, the cocklebnr, was recorded in the desert only at Resting Springs, and 
at Mountain Springs, Charleston Mountains. In the Talare Plains it occurred fre- 
quently on irrigated ground. 

Oymnolomia multiflora (Nutt.) PL Gamb. 171 (1848), under Heliameris; 
Kothr. Bot. Wheeler Surv. 160 (1876). Type locality, ''mountains of Upper Cali- 
fornia." 

Mill Creek Cafion, Panamint Mountains (No. 806). These specimena are perennial, 
and have their leaves opposite throughout. 

Rudbeokia oaliforuioa Gray, Proo. Amer. Acad. yii. 357 (1868). Type locality, 
''Mariposa Big-tree Grove," California. 
At Soda Springs on Kern River (No. 1591 ). 

Balsamorhiza deltoidea Nutt. Trans. Amer. Phil. Soo. new ser. vii. 351 (1841). 
Type locality, "near the outlet of the Wahlamet," Oregon. 

The Callfoniian plant commonly referred to this species differs from true B. del- 
taidea of Oregon and Washington in its scabrous loaves and hirsute-ciliate, smooth 
or slightly pubescent involucral bracts, contrasting with the sparingly sofb-pubes- 
cent leaves and woolly involucral bracts of that plant. It has been described ^ under 
the name B, glahrcscens from specimens collected in "Bear Valley montium Sacra- 
mento." It will undoubtedly be found necessary to separate the southern form 
either as a variety or a species. 

The plant was found only on the divide between Havilah and Kernville (No. 
1067), and on the divide between Havilah and Walker Basin. 

Balaamorhiza hirauta Nutt. Trans. Amer. Phil. Soc. new ser. vii. 349 (1841). 
Type locality, "dry plains east of Walla- Walla, near the Blue Mountains, and in the 
Grand Ronde prairie." 

About 30 kiloiiiotors east of Panaoa, Nevada (No. 1977). Our plant is the same as 
No. 596 of the King Survey, which Professor Eaton and Dr. Gray have referred to this 
Bx>ecies of Nuttall. I have not been able to examine the type specimen. 

Balaamorhiza invenuata (Greene) Pittonia,i. 284(1889), nndeT Helianihus, Type 
locality.. '* mountains of Kern County, California." 

This plant, although heretofore referred to HelianthuSf cannot reasonably be placed 
there, for the linear, quadrangular, slightly compressed achenia are entirely devoid 
of pappus. Our plant is 55 cm. high, leafy to the top, with alternate or opposite, 
ovate-lanceolate, acute, scabrous, petiolate, entire leaves 8 to 15 cm. long, the base 
cordate or tapering. The involucral bracts are herbaceous, narrowly oblong, acute^ 
and scabrous-hispid. In its leafy stems it resembles Balsamorhiza holanderi, but it 
differs from that species in having no ray-flowers. 

The plant has been collected only in the southern Sierra Nevada, the original speci- 
mens by Edward Palmer "at a height of 6,000 or 7,000 feet, upon the Green Horn 
Mountains, 10 or 12 miles west of Keniville, Kern County, Cal. ;"2 the present speci- 
men (No. 1373) in dry soil in grooves of Pinus jeffreyi, on the slopes of Big Tree CaHon, 
between Three Rivers and Mineral King, Tulare County, California. 

Viguiera retionlata Wats. Amer. Nat. vii. 301 (1873). Type locality, "Telescope 
Mountain, southeastern California," not from Nevada, as stated by Gray.^ 

Some incomplete specimens of this plant bearing the date 1872 were collected 
on the Wheeler Expedition in the vicinity of Telescope Peak ; but no other specimens 
have since been found. Our own specimens were collected in midwinter, in a warm 
situation, and bore empty fruiting involucres, new leaves, and a few flowering heads. 



* Benth. PI. Hartw. 317 (1849). »Syn. FL i. pt. u. 271 (1884). 

•Contr. Nat. Herb. L 1 (1890;. 
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The plant grows about 80 cm. high, and is snfErutesoent, like F. delUndea and F. deU 
taidea parUhii, Its leavee are ovate, with tmncate or cordate base, and acaminate 
apex, entire, canescent with soft appressed hairs above, prominently reticulated, and 
loosely tomentoee beneath, not scabrous in any part. The achenia are silky through- 
out, and the pappus is composed of two awns and several shorter intermediate lacini- 
ate scales, as in V, delUndea. 

The plant was seen in a caBon near Lone Willow Spring; on the northeast slope 
of Lone Willow Peak ; on Browns Peak (No. 183) ; in the south end of the Funeral 
Mountains, near Saratoga Springs; on the north slope of the divide between Resting 
Springs and Pahrump ; and in Johnson and Surprise cafions, Panamint Mountains, 
stations all in the upper part of the Lower Sonoran zone. 

HelianthuB annaas L. Sp. PL ii. 904 (1753). Type locality, "in Peru, Mexico.'' 
Dr. Gray says^ that the type specimens "came not fh>m Peru, nor even from Mexico.'' 

We first found this plant, the common sunflower, at Com Creek, Vegas Valley, 
where its dried stems furnished the only fuel that could be obtained. With them, 
however, we baked bread and did the other necessary cooking for our party. lu 
Tehachapi Valley, the west end of Antelope Valley, and in the Tulare Plains the 
sunflower occurred abundantly, but in the desert we found it only at the point 
mentioned above. 

Helianthiia petiolarlB Nutt. Jouin. Acad. Phil. ii. 115 (1821). Type locality, " on 
the sandy shores of the Arkansa." 

This smaller sunflower was seen at Besting Springs (No. 273), at Pahrump, and at 
Ash Meadows (No. 348). 

Bncelia eriooephala Gray, Proc. Amer. Acad. viii. 657 (1873). Type locality,* 
"interior of California." 

This desert sunflower, in the Mohave Desert region, was one of the most abun- 
dant and characteristic annual plants of the Larrea belt. In Death Valley, late 
in March, it rendered some portions of the mesa yellow with its flowers. Specimens 
were collected in Furnace Creek Ca&on (No. 361), and in the valley of the Virgin 
Kiver (No. 1911). 

Bncelia farinosa Torr. in Emory, Rep. 143 (1848) — Gray MS. Type locality not 
given. The original specimens were probably collected in the lower Gila country. 
The plant was recorded only on the mesa in Death Valley, near Bennett Wells (Nos. 
202, 476), and in Johnson, Surprise, and Hall caftons, Panamint Mountains, stations 
all lying well below the upper limit of the Larrea belt. 

Bnoelia fratoflcena Gray, Bot. Mcx. Bound. 89 (1859), under Simeia; Gray, Proc. 
Amer. Acad. viii. 657 (1873). Type locality, " Agua Caliente, on the Gila," Arizona. 

Our plant is the form with canescent, rather large leaves, the pubescence only 
slightly scabrous. It appears to be con lined to the northern portion of the Upper 
Sonoran aeoue, as there are specimens in the National Herbarium from southern Utah, 
Nevada, and Arizona, as well as the present specimens from the Mohave Desert region. 
The material and data necessary to define its relation to the more southern form are 
not at hand. 

This shrub, which was not identifiable in the winter, was recorded, after the be- 
ginning of ita flowering season, in Johnson, Surprise, and Willow Creek cafions^ 
Panamint Mountains; in a cation of the Inyo Mountaius, near Swansea; near Crystal 
Spring, Coso Mountains; between Lone Pine and Olancha; on the east (No. 1020) and 
west slopes of Walker Pass; and between Cameron and Mohave. 

»Gray, Syn. Fl. i. pt. ii. 272 (1884). 
•Gray, PI. Fendl. 85 (1849). 



132 BOTANY OF THE DEATH VALLEY EXPEDITION. 

Helianthella argophylla (Eaton) Bot. King Snrv. 423 (1871); under Itthonia; Gray, 
Proc. Amer. Acad. xix. 9 (1883). Type locality,^ "St. George, in southern Utah." 

Frutescent perennial, much branched and forming a hemispherical tuft 20 to 
30 cm. high, rarely simple; stem and branches thick (8 mm. or much more), closely 
covered with thick leaf-bases; leaves alternate ; blades 5 to 10 cm. long, rhombic- 
ovate, acute, 3-ribbed, tapering into a petiole of the same length, the whole whitened 
with short, soft, dense, appressed hairs; branches terminating in single, stout, mi- 
nutely pubescent, monocephalous, leafless peduncles 30 to 60 cm. high; involucral 
bracts lanceolate, acute, 2 to 3 cm. long, whitened like the leaves; ray -flowers 25 
to 35, neutral; blade 3.5 to 5 cm. long, lemon-yellow, lincar-oblanceolate, entire or 
few-toothed at the apex, minutely pubescent on the back ; disk 3.5 to 4.5 cm. broad, 
convex, lemon-yellow; receptacle convex, about 2 cm. broad; bracts of the recepta> 
cle membranaceous, narrowly oblong, coiiduplicat^, several-nerved, the midrib ex- 
current at the narrow, often laterally 1-toothed, apex into a blunt point minutely 
pubescent on its back ; corolla about 8 mm. long, with a slender tube 3 mm. long, 
abruptly expanding into a cylindrical throat with 5 short, spreading, externally pu- 
bescent teeth; stylo- tips deltoid-ovate, short-hairy; achenia flat-compressed, 9 to 10 
mm. long, wedgc-obovate, con vex- truncate at the apex, scantily appressed-puberu- 
lent; wing thick, spongy, 1 to 2 mm. wide; pappus composed of 2 short, upwardly 
arcuate- spreading awns, their bases connected by a hardly discernible (in the mature 
fruit), erose, marginal membrane. 

The species is a very striking one,Bing]e plants often bearing thirty open anthodia at 
one time. Heretofore it has been known only by the scant original material col- 
lected by Edward Palmer in 1870,' but we now have it from three additional sta- 
tions : the gypsum cliffs along the Vegas Wash (No. 414) ; and Surprise and Hall (No. 
698) cafions, Panamint Mountains, near their mouths. The last two stations are 
within 4 or 5 miles of each other, the flrst about 150 miles to the eastward. In all 
the stations the plant grows upon banks of apparently calcareous clay. 

laeptOBjne bigelovii Gray, Pac. R. Rep. iv. 104 (1857), under Pugiopappua; Gray, 
Syn. Fl. i. pt. ii. 300 (1884). Type locality, " on the Mohave Creek, in the desert 
east [west] of the Colorado." 

Late in April the lower mountain slopes, within the Larre% belt, between Searles'a 
and Mohave, appeared in many places quite yellow with the flowers of this plant, 
both close at hand and at a distance of several miles. Specimens were collected on 
the south slope of Browns Peak (No. 175) ; in Furnace Creek CaHon (No. 466) ; in 
Johnson Gallon, Panamint Mountains (No. 528) ; in Shepherd Cation, Argus Moun- 
tains (No. 742) ; and near Mill Creek Divide (No. 797). 

Madia corymbosa (DC.) Prodr. y. 692 (1836), under Madaria; Greene, Pittonia, 
ii. 218 (1891). Type locality, "in Amer. bor. oooid. ad Columbia-Rivier." 
Granite Creek, Fresno County, California (No. 1837). Determined by E. L. Greene. 

Madia elegans Lindl. Bot. Reg. xvii. 1. 1458 (1831)— Don MS. Type locality, "on 
the north-west coast of North America." 

Between Kemville and Havilah (No. 1057) and near Mineral King (No. 1468). No. 
1057 is smaller throughout than the typical Madia elegans, but Dr. Gray considered 
the plant a depauperate form of that species. 

Madia hlspida (DC.) Prodr. v. 692 (1836), as Madaria corymhosa hiapida; Greene, 
Pittonia, ii. 217 (1891). Type locality, "in California." 
Near Fort Tejon (No. 1172). Determined by E. L. Greene. 

Hemizonia heermanni Greene, Bull. Torr. Club, ix. 15 (1882). Type locality, 
** Tehachapi Pass, Kern County [California], near Keene Station, abundant in groreti 
of Quercu8 DovglaHi," 

Near Caliente (No. 1101). 

I Proc. Amer. Acad. viii. 657 (1873). 

*For additional reoent notes on this plant, see Zoe, iii. 304 (1893). 
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Hemizonia pangens (Hook. & Ara.) Bot. Beech. 357 (1840-41), under Hartmannia; 
ToiT. & Gr. Fl. ii. 399 (1843). Type locality not given. The original specimens 
were collected in California by Douglas. 

Near Tule River, in the Tulare Plains (No. 1250). 

Hemizonia wheeleri Gray, Bot. Cal. i. 617 (1876). Type locality "Tulare Co., 
Monachay Meadows, etc., upper part of South Fork of Eem River, at 8,200 to 10,000 
feet altitude,'' California. 

The type specimen belongs to No. 306 of Rothrock's Wheeler Survey collection, 
but No. 335 of the same collection has also been referred here. In the latter plant 
the anthodia are arranged in close cymes at the ends of the branches, while in the 
former the anthodia are single upon scattered peduncles. Our No. 1395 is identical 
with Rothrock's No. 306, and Nos. 2121, 2134, and 2136 with his No'. 335. The characters 
of the flowers and achenia, as well as pubescence, are the same in both forms. The 
bracts of the outer chaff of the receptacle are not distinct, as originally described 
and figured, but connate for about half their length. All the specimens were col. 
looted in the high Sierra Nevada. 

Lagophylla ramoalBBima Nntt. Trans. Amer. Phil. Soc. new ser. vii. 390 (1841). 
Tyx)e locality, " in the prairies near Walla-Walla, in Oregon." 
Between Kernville and Havilah (No. 1053). 

Layia glandulosa (Hook.) Fl. Bor. Amer. i. 316 (1834), under Blepharipappus; 
Hook. & Am. Bot. Beech. 358 (1840-41). Type locality, *' on the plains of the Colum- 
bia, in sandy soils, under the shade of Purshi't and Artemisia," 

Shepherd CaQon, Argus Mountains (No. 738). It should be noted that the priority 
of this g^nus over the leguminous Layia of Hooker and Arnott rests upon the state- 
ment:^ "If this were to form a new genus we would propose the name of Layia, after 
one of the discoverers," followed by a generic diagnosis separating it from Tridax, 
Subsequently in the same work'' the legumhious genus Layia, afterward referred to 
Ormonaf was published, but De CandoUe' considered the first mention sufficient to 
constitute publication, and adopted the name for the genus of Compost tie. 

Pexityle emoryi nuda (Torr.) Pac. R. Rep. iv. 100 (1857), as P. nuda; Gray, Bot. 
Cal. i. 397 (1876). Type locality " arroyos and ca&ons at Williams' river, and on hills 
near the Colorado of the West." 

Determinations authenticated by J. N. Rose. This plant occurred in the Larrea 
belt in a cation of the Funeral Mountains, west of Amargosa (No. 324) ; between Ash 
Meadows and Furnace Creek Ranch (No. 437) ; in Johnson (No. 546), Hall (No. 699)^ 
and Surprise cafioiis, Panamint Mountains; and in Panamint Valley (No. 669). 

Baileya mnltiradiata Harv. & Gr. in Emory, Rep. 144 (1848). Typo locality, 
''along the Del Norte and in the dividing region between the waters of the Del Norte 
and those of the Gila.'' 

Near Winters's ranch, Pahrump Valley, Nevada (No. 296). 

Baileya mnltiradiata pleniradiata (Harv. & Gr.) in Gray, PI. Fendl. 105 (1849), 
as B. pleniradiata. Type locality, "California." 

Between Darwin and Keeler (No. 945). 

The original B, multiradiata of Emory's Report is the long-pednncled broad-headed 
form called variety nudicaulis in Gray's Synoptical Flora, while the B, multiradiata 
of the latter work is the B, pleniradiata of the Planta) Feudleriano). 

Pfldloatrophe cooper! (Gray) Proc. Amer. Acad. vii. 358 (1868), under Riddellia; 
Greene, Pittonia, ii. 176 (1891). Type localities, "gravelly banks at Fort Mohave," 
"on the Colorado," and "Camp Grant, &c., Arizona." 

iHook. A. Am. Bot. Beech. 148 (1833). »Prodr. vU. 294 (1839). 

*Ibid. 182 (1833). 
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Seen only at Wintera's ranch, Pahrnmp Valley (No. 292), Mid. in the Vegas Valley, 
between Cottonwood Springs and Vegas Ranch. 

Hulsea algida Gray, Proc. Amer. Acad. vi. 547 (1865). Type locality, ''high 
peaks of the Sierra Nevada, on Mount Dana, at 11,500 feet, and Wood's Peak, 10,500 
feet." 

Above timber-line in the Sierra Nevada (Nos. 1660, 2058). 

ChaBnactia attenuata Gray, Proc. Amer. Acad. x. 73 (1874). Tyx»e locality, 
"Ehrenberg, Arizona." 

This plant has not been reported since its original discovery, and unfortunately the 
only specimens that I could collect were dead winter plants of the preceding year's 
growth. These plants retained their involucral bracts and a few achenia and leaves, 
and upon these the identification is made, llie characters of very short obtuse pap- 
pus scales, few receptacular bristles, and fewer-flowered heads, as well as narrower 
involucral bracts, distinguish this species nicely from C, carphoclinia. It was con- 
founded in the field with that species, and, although supposed to be abundant in 
Death Valley, the plant observed so frequently there may have been C carphoclinia. 
The specimens collected were from the mesa near Bennett Wells (No. 201). 

Chasnaotia braohypappa Gray, Proc. Amer. Acad. viu. 390 (1873). Type lo- 
cality, "in the Pahranagat Mountains, Nevada." 
Johnson Cafion, Panamint Mountains (No. 532). 

Chasnactia oarphoolinia Gray, Bot. Mex. Bound. 94 (1859). Type locality, 
'^ Gila and Colorado desert." 

This is a Lower Sonoran species collected in the Vegas Wash (No. 411) ; in Surprise 
Car.on, Panamint Mountains (No. 702) ; near Koeler (No. 865) ; and in the valley of 
the Virgen, near St. Thomas, Utah (No. 1920). It is undoubtedly abundant through- 
out these parts of the desert. 

Chsenactia douglaaii (Hook.) Fl. Bor. Amer. i. 316 (1834), under ffymenopappus; 
Hook. & Am. Bot. Beech. 354 (1840-41). Type locality, "on the barren dry sandy 
grounds of the Columbia, from the 'Great Falls' to the Rooky Mountains." 

At Soda Springs, on the North Fork of Kern River (No. 1599). 

ChaBnactiB macrantha Eaton, Bot. King Surv. 171 (1871). Type locality, ''foot- 
hills of Western Nevada, 5,000 to 5,500 feet elevation." 
Between Darwin and Keeler'(No. 948). 

ChasnactlB santolinoidea Gray, Syu. Fl. i. pt. 11. 341 (1884)— Greene in herb. 
Type locality, "San Bernardino Mountains, above Bear Valley, S. E. California." 
Frazier Mountain (No. 1207). 

Chasnactia atevioides Hook. & Am. Bot. Beech. 353 (1840-41). Type locality, 
"Snake Country." 
Near Lone Pine (No. 892). 

Chasnactia zantiana Gray, Proc. Amer. Acad. vi. 545 (1865). Type locality, 
"near Fort Tejon," California. 
Near Crystal Spring, Coso Mountains (No. 921). 

Orochaenactia thyaanocarpha^ (Gray) Proc. Amer. Acad. xix. 30 (1884), under 
Chcmactis, Type locality, " southern part of the Sierra Nevada, California, proba- 
bly in Kern County, at 9,800 feet." Plate X. 

^ OrochaBnac^ gen. nov. 

Plant of the order Composite, annual, slender-branched from the base; leaves 
narrowly linear, entire, alternate or the lowest opposite; anthodia in glomerules 
terminating the branchea, discoid; involucre of about 4 equal, herbaceous, dia- 
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Plflnt 10 cm. or less bigh, with a few divaricate branches exceeding the main axis, 
scantily cobwebby np to the inflorescence, becoming smooth in age; branches 
brown, slender, terete, with nsnally hut one or two long intemodes; cotyledons 
oblong, sessile, connate into a scarious cup; leaves scattered, involute-filiform, 
obtuse at the apex, 1 to 2.5. cm. long; anthodia 6 to 8 mm. high, in glomerules of 2 
to 5, terminating the branches, each subtended by a leaf, ray less ; involucre com- 
posed of 4 herbaceous, linear-oblong, obtuse, slightly concave, externally minutely 
glandular bracts; flowers 4, hermaphrodite, one-half longer than the involucre; 
pappus a deciduous coherent ring of 12 to 17 spatulate, erose-fimbriate, hyaline palese 
slightly thickened in the stalk and middle of the blade; corolla 3 to i mm. long, 
yellow, minutely glandular, proper tube about .5 mm. long, throat long, cylindrical, 
lobes 5, triangular-ovate, the one outermost in the anthodium longer than the others ; 
stamens and stigmns in the fresh plant included ; filaments nearly as broad as the 
anthers, abruptly contracted to a narrow neck at the apex ; anthers merely sagittate 
at the base, the hyaline apical appendages obtuse; stigmas clothed on the back 
and sides with short, obtuse, gland-like hairs; achenia about 18-striate, dotted 
with minute sessile glands, black or at full maturity perhaps gray. 

The plant grew abundantly in the well-drained granitic soil about Whitney 
Meadows (No. 1685), and in similar situations at Big Cottonwood Meadows (No. 
2142). These stations, which appear to be typical ones, are in the belt of 
Pinu9 murrayana and P. balfouriqna, A few specimens were seen in the belt 
of Pinus jeffi-eifi, along the Hockett Trail, near Soda Springs (No. 1607), but this 
station is below the customary range of the species. The type locality of the plant is 
probably a little farther south in the Sierra Nevada, but the station was not 
recorded. 

SyntriohopappuB iremontii Gray, Pac. R. Rep. iv. 106 (1857). Type locality, 
"somewhere between the Rocky Mountains and the Sierra Nevada.'* 
On the Darwin Mesa (No. 793), and in Sarcobatus Flat, Nevada (No. 2141). 

Briophyllum ambiguum Gray, Proc. Anier. Acad. vi. 547 (1865), under Laeih^nia; 
Gray, Proc. Amer. Aca<l. xix. 26 (1883). Type locality, '' near Fort Tejon," California. 

In our plant, the conical receptacle bears near its apex Hhort, weak bristles that 
persist after the fully matured achenia have fallen. In removing tbe achenia, if 
they are not quite mature, the bristles are easily broken ofl;' and the receptacle 
appears smooth. The species was fouud in the Funeral Mountains, near Mesquite 
Spring (No. 325), and in Johnson (No. 533), Surprise, and Willow Creek caAons 
(No. 834), Paiiamint Mountains. 

Briophyllum casapitOBum Lindl. Bot. Reg. xiv. t. 1167 (1828) — Douglas MS. 
Type locality, "in North-west America, in abundance, from the sea to the valley of 
the Rocky Mountains." 

tinct, slightly concave bracts; flowers as many as the bracts, greenish yellow, 
hermaphrodite; corolla 5-tootbed, the tooth outermost in the anthodium slightly 
longer than the others; stamens inserted at the base of the corolla; anthers sagit- 
tate, not caudate; stigma lobes linear, without appendage, obtuse, clothed with 
short, blunt hairs ; achenia terete, striate, clavate-obovate ; pappus of several obtuse, 
membranaceous, erose-fimbriate palete coherently deciduous. 

'Die genus is allied to Ch(Fnacti8, but diflers in its few-flowered glomerulate hea<ls, 
few-bracted involucre, coherent deciduous pappus, sessile anthodia, and habit, and 
from all the species of that genus save C. cuHtckii in its entire leaves. The generic 
name is derived from &poc, mountain, and Ch^rnactiSj the name of the most nearly 
related genus, reduced to five syllables ; for the plant grows at high altitudes in the 
Sierra Nevada of California. 
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Tejon Monntains (No. 1184). Id our specimens the leaves are ovate in outline, 
but laciniutely cleft into lanceolate segments. The pappus scales are narrowly 
lanceolate, twice to thrice as long as the breath of the acheninm, and acute. 

Bxlophylliim confertifloram (DC.) Prodr. v. 657 (1836), under Bahia; Gray, Proo. 
Amer. Acad. xix. 25 (1883). Type locality, "in Nova-California." 

On the south slope of the San Bernardino Mountains (No. 40), and along the South 
Fork of Kern River (No. 1029). 

Bxlophylliim lanosum Gray, Pac. R. Rep. iv. 107 (1857), under Bun^ielia; Gray, 
Proc. Amer. Acad. xiz. 25 (1883). Type locality, "gravelly hills near the Colorado 
of the West." 

In the Vegas Wash (No. 420) and the valley of the Virgin River (No. 1915). 

Briophyllmn pringlei Gray, Proc. Amer. Acad. xix. 25 (1883). Type locality, "on 
gravelly plains, from the Mohave Desert to Tucson, Arizona." 

In Willow Creek Cafion, Panamint Mountains (No. 838), and in the Ralston Deser 
(No. 2000). 

Briophyllum "vtrallacei Gray, in Torr. Pac. R. Rep. iv., 105 (1857), under Bahia; 
Gray, Proc. Amer. Acad. xix. 25 (1883). Type locality, " Teyunga, near Los Angeles, 
California." 

In Vegas Valley, Nevada (No. 394), and near Lone Pine, California (No. 889). 

Palafoxia linearia Cav. Ic. PI. iii. 3 (1794), under Ageratum; Lag. Gen. Nov. 26 
(1816). Type locality, " Nova-Hispania," t. e.f Mexico. 

This plant was observed near Saratoga Springs; at Resting Springs; in the Vegas 
Wash ; and between Keeler and Crystal Spring, Coso Mountains. 

RigiopappuB leptocladus Gray, Proc. Amer. Acad. vi. 548 (1865). Type locality, 
" Dalles of the Columbia River, Oregon." 
Between Kernville and Havilah (No. 1046). 

Porophyllum gracile Benth. Bot. Sulph. 29 (1844). Type locality, "Bay of Mag- 
daleua," Lower California. 

Vegas Valley, Nevada (No. 397). The anthodia in our plant are unusually long (16 
mm. ), in this respect resembling other specimens from Arizona, near the northern limit 
of the species. The type specimous are described as having involucres only 4 lines 
(8 mm.) long. Apparently no species of Porophyllum has been collected in Nevada 
heretofore. 

NicoUetia occidentalis Gray in Frem. Second Rep. 316 (1845). Type locality 
"on the banks of the Mohahve river, growing in naked sands." 
Near Indian Wells (No. 1009). 

■ Helenium bigelovii Gray, Pao. R. Rep. iv. 107 (1857). Type locality, "swamps' 
near Santa Rosa Creek, California." 

Near Mineral King (No. 1459) and in Sequoia Park (No. 2098), both in the Sierra^ 
Nevada. 

Helenium hoopesii Gray, Proc. Acad. Phil. 1863, 65 (1863). Type locality, " South: 
Park and west of Pike's Peak," Colorado. 
Near Mineral King (No. 1406). 

Paathyrotes annua (Nutt.) PI. Gamb. 179 (1848), under Bvlbo8tylU ($ Ptathy^ 
rotus); Gray, PI. Wright, ii. 100 (1853). Type locality, "Rocky Mountains, near- 
Santa F6." 

Near Lone Pine (No. 949). «k 
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^sathyrotes ramoaiBBima (Torr.) iu Emory, Rep. 145 (1848), nuder Teiradymia; 
Gray, Proc. Amer. Acad. vii. 363 (1868). Type locality, "hills bordering the Gila." 

This species, so far as it was ohserred by the expeditiou, differs from P. annua, 
in addition to the published characters, iu having the base of the stem suffrutescent, 
and persistent for at least one year. It was often seen in fhll flower in midwiiij^r. 
The other species appears to be strictly an annual. The corollas of P. ramosisaima 
are often purplish, showing in this respect the same variation as P. annua. The 
herbage has a strong odor similar to that of commercial varnish. 

The plant was found at Lone Willow Tanks ; in Long Valley ; near Bennett Wells ; 
in a 4}a1ion of the Funeral Mountains east of the latter point; in Furnace Creek 
Cation (Nos. 213, 568); between Salt Wells and Saratoga Springs; at several points 
in the vicinity of the latter place; in Resting Springs Valley; at Ash Meadows; 
between Coltonwood Springs and Vegas Ranch; in the Vegas Wash; in the northern 
part of Vegas Valley ; between Towner^s and Ash Meadows ; near Hot Springs, Pana- 
mint Valley; and about the mouth of Surprise CaQon. 

Achillea millefolium L. 8p. PI. ii. 899 (1753). Type locality European. 
The yarrow occurred frequently as a weed on the west slope of the Sierra Nevada 
along our route between Walker and Tehachapi passes. 

Anthemis ootula L. Sp. PI. ii. 894 (1753). Type locality European. 

This plant, the mayweed, was seen at several points along our route between 
Kemville and Tehachapi Pass, and specimens were collected near Visalia (No. 1258), 
bnt the si>ecies did not occur east of the Sierra Nevada in the desert. 

Matricaria diacoidea DC. Prodr. vi. 50 (1837). Typo locaUty, " in California." 
Near Havilah (No. 1070). 

Cotnla coronopifoUa L. Sp. PI. ii. 892 (1753). Type locality, "in Ethiopia," etc. 
Near San Bernardino (No. 23). 

Tanaoetom oanum Eaton, Bot. King Snrv. 179 (1871). Type locality, 'lime- 
stone rocks at the mouth of a cafion in the East Humboldt Mountains, Nevada; 6,500 
feet elevation." 

Above timber-line on Mount Whitney (No. 2057). The heads of this plant are 
usually described as only i mm. broad, but in our specimens they frequently reach 
8 mm. ' 

Artemisia califomica Less. Linnsaa, vi. 523 (1831). Type locality, "in Califor- 
nia," near San Francisco. 
At the southern base of the San Bernardino Mountains (Nos. 111,124). 

Artemisia dracunculoidea Pursh, Fl. 742 (1814). Type locality, ''in Upper 
Louisiana." 

In the Cafiada de las Uvas (No. 1212), and along the North Fork of Kern River (No. 
15M). 

Artemisia filifolia Torr. Ann.Lyo.N.Y. ii. 211(1828). Type locality not given. 
The original specimens were collected by E. P. James in 1820 on Long's first expedi- 
tion, and probably came from western Nebraska. 

Near St. George, Utah, in the valley of the Santa Clara River (No. 1958). This 
station marks probably the extreme western limit of the species. 

Artemisia ludoviciana Nutt. Gen. ii. 143 (1818). Type locality, "on the banks 
of the Mississippi, near St. Louis; also on the alluvial plains of the Missouri." 

A variety of forms have been referred to this species. Our' plant is 1 to 1.5 m. high, 
with leaves about 10 cm. long, the upper ones entire and lanceolate, the lower 3- to 
5-cleft, all finely white- tomentose beneath, and green and only sparingly pubescent 
above. It is tlie common Californian form. 
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This Artemisiaf wliich is nofc a cbaracteristic desert species, was fonnd along water 
courses in Willow Creek Cafion, Panamint Mountains; near Lone Pine; along 
Caliente Creek; and near Visalia (No. 12A3). 

Artemisia rothrookii Gray, Bot. Cal. i.618 (1876). Type locality, "Sierras of 
Tulare Co., Olache Mountains and Monachy Meadows, at 8,000 to 9,300 feet." 

In Whitney Meadows, Sierra Nevada (No. 1684). In our specimeus the leaves are 
narrower than those of the type. 

^Artemisia spinesoenB Eaton in Wats. Bot. King Surv. 180 (1871). Type 
locality,* " Rooky Mountain plains, in arid deserts, towards the north sources of the 
Platte." 

The plant was first described by Nuttall, under the name PicrothamnHB desertorum, 
and afterwards referred by Eaton to its present genus. The original specific name 
could not be retained, as there is already an Asiatic Arttmisia desertorum. 

This shrub occurred in abundance at no point in the region traversed by the 
writer. It was found in Surprise Caf&on (No. 614) and Mill Creek Cafion, Panamint 
Mountains ; near Crystal Spring, Coso Mountains ; and along the west shore of Owens 
Lake. At all these points it occurred near the line between the Upper and Lower 
Sonoran zones. Farther east and north it was found by Dr. Merriam in many locali- 
ties, as follows : Deep Spring Valley ; between Wild Rose Spring and Emigrant 
Caflon, Panaftiint Mountains; Fish Lake Valley; between Mount Magruder and 
Gold Mountain ; Grapevine Cafion ; Sarcobatus Flat ; Oasis Valley ; Emigrant Val- 
ley; Timpahute Valley; Pahranagat Valley; Desert Valley; and Meadow Creek 
Valley. 

Artemisia tridentata Nutt. Trans. Auier. Phil. Soc. new ser. vii. 398 (1841). 
Type locality, "plains of the Oregon, and Lewis' River." 

This shrub, the true sage brush, occurs in the Upper Sonoran and Transition zones 
throughout the mountains of the desert region. Dr. Merriam, in his report, has 
written a detailed accountof its distribution. Along the western slope of the Sierra 
Nevada it was found in the Ti'ansition zone on Frazier Mountain, on the west slope 
of Tejon Pass, and near Mineral King. 

Peuoephyllum schottii Gray in Torr. Bot. Mex. Bound. 74 (1859). Type locality, 
"diluvial banks of the Colorado, in Sonora." 

The pappus of this species, although invariably described as composed of capil- 
lary bristles, nearly always shows some of the larger bristles flattened, and in No. 
207, Palmer, 1890, from Santa Rosalia, Lower California, these bristles, as has been 
pointed out,^ are still further expanded into well-developed paleie. 

The shrub is a very handsome and interesting one, its vegetation (of a much more 
brilliant green than that of Larrea) and its rounded, symmetrical form making a 
very striking figure in the usually sombre vegetation of the desert. From the speci- 
mens of the early collections the plant was not definitely known to be a shrub. It 
has, however, a well-defined trunk, which frequently attains a diameter of 7.5 to 
10 cm. In the Funeral Mountains the shrnb seemed to attain its most perfect 
development. In a cafion on the west slope of this range, opposite Bennett Wells, Mr. 
Bailey and I used its dead trunks for firewood, and found them of excellent quality. 
In a great wash in the interior of the same range, on the 21st of February, Mr. 
Funs ton and I saw many large, beautiful specimens of the plant, one of them with 
a trunk that I estimate to have been 18 or 20 cm. thick at the base. 

In addition to the localities mentioned, the plant occurred on the south slope of 
Browns Peak (No. 171) ; in Furnace Creek Cafiou (Nos. 355, 457) ; in the south end 
of the Funeral Mountains, near Saratoga Springs, and in a canon west of Amargosa; 



» Trans. Amer. Phil. Soc. new ser. vii. 417 (1841). 
•Contr. Nat. Herb. i. 84 (1890). 
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on the moQntAiii slope east of Resttns Springs; in the Vegas Wash; in Johnson 
Gallon and the wash leading from it; in Surprise Cafion, Panamint Mountains; and 
in a cafion of the Inyo Mountains^ near Swansea. Dr. Merriam reported it from the 
Muddy Mountains, Nevada. 

Amioa ohamisBonis Less. Linnsea, vi. 238 (1831) . Type locality^ ** in Unalascho'a.'' 
Near Mineral King, Sierra Nevada (No. 1408). 

• 

Amioa foliosa inoana Gray, Bot. Cal. i. 416 (1876). Type locality Califomian. 
Near Whitney Meadows, Sierra Nevada (No. 1638). 

AaiUardella argentea Gray, Proc. Amer. Acad. vi. 550 (1865), under Eaillardia; 
Gray, Bot. Cal. i. 417 (1876). Type localities, "Sonora Pass 8,000—10,000 feet, and 
Ehhett's Pass, at about the same altitude," both in the Sierra Nevada, California. 

Near Mineral E^ng (No. 1544). 

Raillardella scaposa eiseni Gray, Syn. Fl. i. pt. ii. 380 (1884). Type locality, 
"mountains of King's River, Fresno Co.,'' California. 
With the preceding (No. 1545). 

Seneoio aoreas L. Sp. PI. ii. 870 (1753). Type locality, "in Virginia, Canada." 
Near Whitney Meadows (No. 1708). 

Gtoneoio oanus Hook. FL Bor. Amer. i. 333 (1834). Type locality, "banks of the 
Saskatcha wan ." 

Near Whitney Meadows (No. 1647). Our specimens, like some others from the 
high Sierra Nevada of California, differ from the typo form in their broader, always 
entire leaves more abruptly contracted at t\\p- base, aud in their stoloniferous instead 
of tufted habit. 

Seneoio douglaaii DC. Prodr. vi. 429 (1837). Type locality, " in California." 
The original specimens were collected by Douglas. 

Observed between Martin's and Crowder*s ranches on the south slope of Cajon Pass 
(No. 122); on the mountain slope west of Lone Willow Tanks; in a cafion of the 
Funeral Mountains west of Amargosa; between Cottonwood Springs and Vegas Val- 
ley ; in Surprise and Willow Creek cafious, Panamint Mountains ; in a cafion of the 
Inyo Mountains, near Swansea; between Lone Pine and Olancha; on both slopes of 
Walker Pass; and along the road between Kernville and Caliente. The plant ap- 
pears to belong to the upper part of the Lower Sonoran zone, transgressing to some 
extent upon the Upper Sonoran. 

Seneoio etuyoephalus Torr. <& Gr. in Gray, PI. Fendl. 109 (1849). Type locality, 
"California." 
Near Tehachapi (No. 1122). 

Seneoio fremontii ocoidentalis Gray, Bot. Cal. i. 618 (1876). Type locality, 
"Sierra Nevada, on Mount Whitney at 12,000 feet, and S. Fork of Kern Kiver down 
to 9,800 feet." 

Near Whitney Meadows (No. 1648). 

Seneoio lugeus Richards. Bot. App. 748 (1823). Type locality, "at Bloody Fall, 
where the Esquimaux were destroyed by the Northern Indians that accompanied 
Heame, whence the specific name." Bloody Fall is on the Coppermine River a few 
miles above its mouth, and within the Arctic Circle. 

In the high Sierra Nevada (Nos. 1491, 1651). No. 1651 has smaller heads than No. 
1491, with purple-tipped involucral bracts and slenderer, smoother, serrate leaves. 
It is the same as No. 5063, Bolander, 1866, which came from an altitude of 9,700 feet 
in the Sierra Nevada, at the headwaters of Tuolumne River, aud which Eaton^ refer- 

»Bot. King Surv. 188 (1871). 
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red to S. lutjent hookeH. This variety was afterwards iiicladed by Gray in the tyx>6 
form of S, lugent. 

Senecio mohavensia Gray, Syn. Fl. i. pt. ii. 454 (1884). Type locality, ''S. E. 
California in the Mohave region, near the Colorado." 
Hall Cafion, Panamint Mountains (No. 697). 

Senecio serra Hook. Fl. Bor. Amer. i. 333 (1834). Type locality, ''on the banks 
of the Walla wallah, Flathead, and Spokan Rivers." 
Near Mineral King (No. 1466). 

Senecio triangolaria Hook. VI, Bor. Amor. L 332 (1834). Type locality, ''moist 
prairies among the Rocky MouutainB." 
In the valley of Kaweah River (No. 1330). 

Senecio wemeriasfolius Gray, Proc. Acad. Phila. 1863, 68 (1863), as S. aureuM 
wemeri€PfoHu8; Gray, Proc. Amer. Acad. xix. 54 (1883). Type locality, "the Rocky 
Mountains, in Colorado Territory." 

In the high Sierra Nevada (Nos. 1662, 2052). 

Lepidospartum squamatum Gray, Proc. Amor. Acad. viii. 290 (1870), nnder 
Xino«ym;Gray, Proc. Amer. Acad. xix. 50 (1883). Type locality, "low hills of the 
•Sierra Santa Monica, Los Angeles Co., California." 

The distribution of this shrub is singular. As scon by the expedition, it occurred 
along the southern and western border of the Mohave Desert, entering it along cer- 
tain sandy, dry washes and extending into the in tramontane region in similar situa- 
tions. It was found in the bed of Lytic Creek, near San Bernardino (No. 18) ; 
along the Mohave River at Daggett; in dry washes at the .eastern base of the south- 
ern Sierra Nevada, near Indian Wells and Walker Pass; at several points along our 
route from Walker Pass to Tehachapi, by way of Kernville, Havilah, and Caliente; 
and near the mouth of Tehachapi Cafion. 

Lepidospartum striatum Coville, Proc. Biol. Soc. Wash. vii. 73 (1892). Type 
locality as given below. Platk XI. 

" Shrub 1 to 1.6 meters high, with a stout erect trunk; branches numerous, erect, 
striate-angled by 3 ribs decurrent from each leaf-base,' closely white-tomentose, the 
ribs resiniferous and glabrous; leaves alternate, filiform-linear, thicker above, acute, 
slightly spreading, 20 to 25 mm. long, or the upper only 10 mm. ; hea'ds 2 to 5 at 
the apex of the branch, singly sessile, or very short-peduncled, in the axils of leaf- 
like bracts, 12 to 16 mm. long; involucre oblong to narrowly oblong, 7 to 10 mm, 
high ; bracts about 9, broadly ovate to narrowly oblong, obtuse, stiff, coriaceous, 
with narrow membranaceons margin, lanate on the back, imbricated, the outer suc- 
cessively shorter; flowers 5; corolla lobes linear-lanceolate, acute, longer than the 
throat, with marginal nerves and an oblong or linear resin duct at the apex; anthers 
acutely sagittate at the base; anther-tips obtuse; styles 2 to 2.5 mm. long, linear, 
bluntly acute, but short-hairy so as to appear obtuse; acheninm densely villous 
with spreading long white hairs ; pappus copious, white, of conspicuously scabrous 
soft bristles. 

"This plant has the general appearance of a Tetr<idymia, but the involucre and 
style-tips of Lepidospartum. The branches resemble those of T. glahrataj except 
that the decurrent leaf-base is made np of three slender ribs instead of one broad 
line. The leaves, too, are very similar to the primary ones of that species. The in- 
volucral bracts are thoroughly imbricated, and in this respect are quite different 
from those of any Tetradymia; yet their texture and pubescence are the same. The 
pappus and achenia closely resemble those of T. gldhrata and T. oanescena inermia. 
The median nerve of the corolla lobes in Tetrcidymia and in Lepidospartum squama- 
tum, which are really resin ducts, are here reduced to large linear or oblong apical 
resin glands not produced to the base of the lobe. The anther tip is really acute. 
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bat from the hairs about it appears obtuse, and somewhat resembles that of Teira 
dymia. The plant forcibly suggests the reuniting of Lepidoapartum with Tetradymia, 
as a subgenus, a position in which Dr. Gray once placed it, but the involucres of 
the two genera are of quite different types. 

^' Type specimen in the United States National Herbarium, No. 558, Shockley, 1888; 
collected in August, 1888, in So<la Springs Cailon, Esmeralda County, Nevada, by W. 
H. Shockley." 

Specimens were collected in the Charleston Mountains', near Clark's sawmill (No. 
309). 

Tetradymia canescens DC. Prodr. vi. 440 (1837). Type locality, ''in Americfe 
borealis ora occidental! ad Columbia river.'^ 

The Tetradymia canesoenH of the Rocky Mountain region is all referable to T. canea- 
eeM inermUf the type locality of which is "on the dry barren plains of the Rocky 
Mountains. Common particularly near I^ewis River of the Shoshonee, but not in 
the plains of Oregon." Our No. 1601 dift'ers from this in its larger leaves, longer 
involucres (9 to 11 mm.) and flowers, and crucially in its glabrous achenia. In T. 
caneaoena inermia the involucral scales are 5.5 to 7 mm. long. No. 6144, Bolandor, 
1866, from "Mono Lake," and No. 681, King Survey, from Virginia Moui^taiiis, Ne- 
vada, alt. 6,000 feet, are the same as our plant. Those plants were referred by Gray 
to the type form of the species. I have been unable to see the type Hpecimon of it. 
Nos. 785 and 2007 are fragmentary winter specimens, doubtfully referable here, per- 
haps belonging to T. caneacena inermia. The former was collected on Mount Magru- 
der, Nevada, the latter on'the Panamint Mountains, near the head of Willow Creek. 
The same plant was seen on the crest of the Panamiuts, north of Johnson Cafloii, at 
an altitude of 3,000 meters. No. 1601 was collected on the North Fork of Kem 
River, near Soda Springs, in the belt of Pinna Jeffrey i. 

Tetradymia comosa Gray, Proc. Amcr. Acad. xii. 60 (1876). Type locality, 
"W. Nevada," '•S. E. borders of California," "Potrero, San Diego Co.," California. 

Observed on the first divide north of Daggett, on the road to Lone Willow Spring; 
on the northeast slope of Lone Willow Peak; at the summit station between Searlcs's 
and Mohave; in Mill Creek Canon, Panamint Mountains; near Crystal Spring, Coso 
Mountains ; at several points between Lone Pine and Indian Wells ; and on both 
slopes of Walker Pass. The plant occupies in this region the upper altitudes of the 
Lower Sonorau zone. Some of the localities recorded may belong to T, atenolepia, 

Tetradymia glabrata Gray, Pac. R. Rep. ii. pt. ii. 122 (1855). Type locality, 
''on the Sierra Nevada," California. 

This plant occurred sparingly aUout the summit station on the road from Searles's 
to Mohave and abundantly in the desert plains about Lone Pino. Specimens were 
collected by Mr. Bailey near Pauaca, Nevada (No. 1978), and in Sarcobatus Flat, 
Ralston Desert (No. 2001). Dr. Merriam reported it also in Nevada, between Gold 
Mountain and Mount Magruder, in Grapevine Cafion, Sarcobatus Flat, and Oasis, 
Emigrant, Timpahute, Pahranagat, Desert, and Meadow Creek valleys. The plant 
belongs to the upper part of the Lower Sonoran zone. 

Tetradymia spinosa Hook. & Am. Bot. Beech. 360 (1840-41). Type locality, 
"Snake Country," Idaho. 

This species was found on the Beaverdam Mountains, Utah (No. 1949) ; on the 
western slope of the Charleston Mountains, along the roads to Clark's sawmill and 
to Mountain Springs; near Cottonwood Springs, Vegas Valley ; in Johnson and Willow 
Creek canons, Panamint Monutaius; near Crystal Spring, Coso Mountains (No. 930) ; 
and on both slopes of Walker Pass. It is a shrub characteristic of the upper portion 
of the Lower Sonoran zone. Dr. Merriam reported it also in Deep Spring Valley, 
California; in Gold Mountain, the Highland Rani;e, and in O.'vsis, Emigrant, Timpa- 
hute, and Pahranagat valleys, Nevada; and the Beaverdam Mountains, Utah. 
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Tetradymia stenolepis Greene, Bull. Cal. Acad. i. 92 (1885). Type locality, 
''mountains of Kern Co., California." 

Observed in Tehachapi and Antelope valleys, but not distinguished at the time 
from J. como8a. 

Carduua anderaonii (Gray) Proc. Amer. Acad. x. 44 (1874), under Cnicus; Greene, 
Proc. Acad. Phila. 1892, 362 (1893). Type locality, *' Sierra Nevada, California, and 
adjacent part of Nevada.'' 

Near Farewell Gap, Sierra Nevada (No. 1740). 

Cardans oalifomioiui (Gray) Pac. R. Rep. iv. 112 (1857), under Cirnum; Greene, 
Proc. Acad. Phila. 1892, 359 (1893). Type locality, "hill-sides, near Knight's Ferry, 
on the Stanislaus, California." 

Near Caliente (No. 1102). 

CardaiiB drummondii (Torr. d^ Gr.) Fl. ii. 459 (1843) under CirHum. Type local- 
ity, ''banks of Saskatchawan and prairies of the Rocky Mountains.'' 
Tejon Canon (No. 1228). 

Carduua drummondii acauleacens (Gray) Proc. Amer. Acad. x. 40 (1874), under 
Cnicus. Type locality, '^ Rocky Mountains, and sparingly in the Sierra Nevada of 
California." 

Near Whitney Meadows (No. 1714). 



Carduua ochrocentrua (Gray) PI. Fendl. 110 (1849), under CirHum; Greene, Proo. 
Acad. Phila. 1892, 363 (1893). Type locality, "mountain-sides, around Santa F^," 
New Mexico. 

Specimens were collected only in Furnace Creek Cafion (No. 220), and in Grape- 
vine Mountain (No. 1755), but the species is undoubtedly of frequent occurrence in 
the desert region. 

Carduua oocidentalis Nntt. Trans. Amer. Phil. Soc. new ser. vii. 418 (1841). 
Type locality, "round St. Barbara," California. 
Near Caliente (No. 1105). 

Centaurea melitenaia L. Sp. PI. 11. 917 ( 1753) . Type locality, the island of Melita, 
Mediterranean Sea. 

East of the Sierra Nevada this plant was seen at two places, growing as an intro- 
duced weed: at a camping place in the lower part of Surprise Canon (No. 708), and 
in Willow Creek Ca&on, Panamint Mountains. 

Uropappua linearifoliua (DC.) Prodr. vii. 85 (1839), under Calais; Nutt. Trans. 
Amer. Phil. Soc. new ser. vii. 425 (1841). Type locality, "in California et circa 
Fort- Vancouver . " 

In Johnson (No. 556) and Surprise (No. 627) oaOons, Panamint Mountains. 

Ptilocalais nutana (Hook.) Lend. Joum. Hot. vi. 253 (1847), under Scorzonella; 
Greene, Bull. Cal. Acad. ii. 54 (1886). Type locality, "dry sunny loamy declivities of 
Spokan and Ccour d'AIeine mountains." 

Near Mammoth, Mono County, California (No. 1825). 

Atrichoaeria platyphylla Gray, Proc. Amer. Acad. ix. 214 (1874), under Malaco- 
ihHx; Gray, Syn. Fl. i. pt. ii. 410 (1884). Type l(»cality, " S. E. California, in gravelly 
soil near Fort Mohave. " Fort Mohave is not in California, but east of the Colorado, 
in Arizona. 

This plant was noted as growing at the western foot of the Funeral Mountains, 
opposite Bennett Wells; Furnace Creek Cation (Nos. 230, 451, 576); dry valley of the 
Amagosa River, from Salt Wells to Saratoga Springs ; bank of the Colorado River, at 
the mouth of Vegas Wash; valley of the Virgin River, near St. Thomas, Nevada (No. 
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1916} ; mesa between Bennett Wells and the mouth of Johnson Gallon ; near Hot 
Springs, Panamint Valley; in Surprise Cafion, near its month; and in Boundary 
Cafion, Grapevine Mouutains (No. 975). It is an annual, confined to the Lower 
Sonoran zone, rarely reaching a greater altitude than 1^000 meters, and growing 
abundantly on some of the most arid of gravelly mesas and washes. 

Crepis intermedia Gray, Syn. VI. i. pt. ii. 432 (1884). Type locality not given; 
range, ''Rocky Mountains in Colorado to the Sierra Nevada, California, and north 
to the interior of Washington Terr, and borders of British Columbia.'' 

Willow Creek Cafion, Panamint Mountains (No. 839). 

Crepis Intermedia plenrocarpa Gray, Syn. Fl. i. pt. il. 432 (1884). Type locality, 
" mountains about headwaters of the Sacramento, N. California." 
Near Mineral King, Sierra Nevada (No. 1394). 

Crepis nana Richards. Bot. App. 746 (1823). Typo locality, ''on the Copper- 
Mine River." 

Farewell Gap, Sierra Nevada (Nos. 1575, 1748). The mature heads in our plants are 
but 9 mm. in length, shorter than is usual in the American plant. 

EUeraoium albiflorum Hook. Fl. Bor. Amer. i. 298 (1834). Type locality, " alpine 
woods in the Rocky Mountains, north of the Smoking River, in lat. 56^." 
Valley of Kaweah River (No. 1374). 

Hieracium honidom Fries, Epicr. Hier. 154 (1862). Type locality, "in monti- 
bns California." 
Near Mineral King, Sierra Nevada (No. 1514). 

Malacothxlz altlsaima Greene, Bull. Cal. Acad. i. 195 (1885). Type locality, 
" mountains of Kern County [California], near Tehachapi Station." 
Near Fort Tejon (No. 1158). Determined by E. L. Greene. 

Malacothriz coulter! Gray, PI. Fendl. 113 (1849). Type locality, "California." 
The original specimens were collected by Coulter. 
Near Crystal Spring, Coso Mouutains (No. 940). 

Malaoothrix glabrata (Eaton) Bot. King Surv. 201 (1871), as M, calif arnica 
^Zoftrato— Gray MS.; Gray, Syn. Fl. i. pt. ii. 422 (1884). Type locality, "Carson 
City," Nevada, and "foothills of the Trinity Mountains, Nevada; 4,500 feet eleva- 
tion." 

Near Bennett Wells (No. 478^, in Surprise Ca&on (No. 604), and near Hot Springs 
(No. 727). 

Bftalacothriz aonchoides Nutt. Trans. Amor. Phil. Soc. new ser. vii. 439 (1841), 
under LeptoaerU; Torr. «& Gr. Fl. ii. 486 (1843). Type locality, "the plains of the 
Platte." 

Near Keeler (No. 848). 

Aniaoooma acaulis Gray, Bost. Jouni. Nat. Hist. v. Ill (1845). Type locality 
not given. The original specimens were collected by Fremont, undoubtedly in the 
Mohave Desert region. 

The achenia in our specimens are often 14-nerved. This is a beautiful plant in all 
its parts and deserves a trial in cultivation. It may be noted here that the generic 
name is feminine and the spocitic name should read acaulia, as originally published, 
not ^*aoauW as in the Botany of California and the Synoptical Flora; and that the 
genus and species were published by Gray, not by Torrey and Gray. 

This beautiful annual was seeu but sparingly, occurring in the upper part of the 
Lower Sonoran zone. It was found only in Willow Creek Cation, Panamint Moun- 
tains (No. 749), and near Crystal Spring, Coso Mountains. 
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Agoseris grandiflora (Nutt.) Trans. Amer. Phil. Soo. new ser. vii. 432 (1841), under 
Stylopappus; Greene, Pittonia, ii. 178 (1891). Type locality, ''high plains of the 
Wahlamet/' i. e., the Willamette River, in Oregon. 

Valley of Kaweah River (No. 1356). 

Agoseria retrorsa (Benth.) PI. Hartw. 320 (1849), under Maorarhyncihus; Greene, 
Pittonia, ii. 178 (1891). Type locality, ''in montibns Sacramento.'' 
Near Mineral King, Sierra Nevada (No. 1393). 

Calycoseria parryi Gray, Bot. Mex. Bound. 106 (1859). Type locality, '^ moun- 
tains east of Monterey, California.'' 

In Johnson CaAon, Panamint Mountains (No. 529), and Shepherd Gallon, Argus 
Mouutains (No. 731). 

• 

Calycoseria wxlghtii Gray, PI. Wright, ii. 104 (1853). Type locality, "stony 
hills around £1 Paso," Texas. 

In Johnson (No. 592) and Surprise (No. 603) canons, Panamint Mountains. The 
heads of this species are described as rose-colored, but in our specimens the back of 
the lignle, in the dry plant, is of a maroon color, while the inner surface is yellow. 
The achenia are not yet mature. Our plant is identical with those collected by Ed- 
ward Palmer in southern Utah, in 1870, and referred here by Gray. 

Qlyptopletira setulosa Gray, Proc. Amer. Acad. ix. 211 (1874). Type locality, 
"near St. George, on the southern border of Utah." 
In the Ralston Desert, Nevada (No. 1999). 

Sonchus aaper (L.) Sp. PI. ii. 794 (1753), as S, oleraceus (uper;- All. FL Ped. 1. 222 
(1785). Type locality European. 

Scattered plants of this weed, the sow thistle, occurred at Furnace Creek Ranch*; 
in Johnson (Xo. 551), Surprise, and Willow Creek cafious, Panamint Mountains, and 
in Tehachapi Valley. 

Lygodesmia ezigua Gray, PI. Wright, ii. 105 (1853), under Prenanihea; Gray, 
Proc. Amer. Acad. ix. 217 (1874). Type locality, "stony hills above El Paso," Texas. 

Bentham and Hooker were the first to point out ^ that this plant was apparently a 
Lygodesmia, 

It was found in Surprise and Mill Creek cafious, Panamint Mountains ; at the month 
of Hall Cafion, in the same range (No. 667) ; and near Swansea, Owens Valley. 

Ptiloria exigua (Nutt.) Trans. Amer. Phil. Soc. new rer. vii. 428 (1841), under 
Stephanomeria; Greene, Pittonia, ii. 132 (1890). Type locality, "on the Rocky Moun- 
tain plains, towards the Colorado." 

Collected only in the San Bernardino Valley (No. 38). A PHloiHa supposed to be 
J\ exigua was seen throughout the desert, more Commonly in the upper altitudes of 
the Lower Sonoran zone. 

Ptiloria parryi (Gray) Proc. Amer. Acad. xix. 61 (1883), under StephanotMria. 
Type locality,' " near St. George, 8. Utah." 
Mill Creek caflou, Panamint Mountains (No. 755). 

Ptiloria pentachaeta (Eaton) Bot. King Surv. 199 (1871), under Stephanomeria; 
Greene, Pittonia, ii. 133 (1890). Type locality, "Truckee and Humboldt Valleys 
[Nevada] ; 4,500 feet elevation." 

In Cottonwood cafion, Panamint mountains (No. 967), and in the Ralston Desert, 
Nevada (No. 1998). The bristly teeth on the basal portion of the pappus-bristles in 
this species and S, exigua^ show the rudiments or the remnants of accessory bristles 
such as are fully developed in Chcetadelpha wheeleri.* 

»Gen. PI. ii. 530(1873). ' 

•Gray, Syn. Fl. i. pt. ii. 413 (1884). 

•Both illustrated in Bot. King Surv. pi. xx. (1871). 

^Illustrated in Bot. Wheeler Surv. pi. xv. (1878). 
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PtUoria tennifolla (Torr.) Ann. Lyo. N. Y. ii. 210 (1828); under Prenanthe$i Raf. 
Atl. Jonm. 145 (1832). Type locality, ''near the Rocky Mountains.'' 
- Near Farewell Gap, Sierra Nevada (No. 1741). This is Stephanomeria minor (Hook.) 
Natt. 

Ifem6seri8 neomexicana (Gray) PI. Wright, ii. 103 (1853), under Rafineeqnia; 
Greene; Pittonia, ii. 193 (1891). Type locality, ''stony hills along the Rio Grande 
near El Paso, Texas.'' 

In Surprise (No. 605) ai^d Hall (No. 730) canons, Panamint Monntains. 

LOBELIACE23. 

Ncmaoladiui ramoaisaimas Nutt. Trans. Amer. Phil. Soc. new ser. viii. 254 
(1841-43). Type locality, "in sandy soils, near St. Diego, Upper California." 

This was ohseiTed in Doath Valley, ahout 6 kilometers sontiieast of Salt Wulls; 
in the southern part of the Funeral Mountains, near Saratoga Springs; about the 
month of Hall CaAon (No. 677) and of Willow Creek CaHon (No. 811), Panamint 
Mountains; and on the bank of the Kaweah River at Three Rivers^ Tulare County, 
California (No. 1296). 

CAMPANULACE^I. 

Campanula prenanthoidea Dnrand, PI. Pratt. 93 (1855). Typo locality, "on 
Deer Creek, one of the affluents of the Sacramento river, California." 
Near Yosemite (No. 185^i). 

Heterocodon rariflorum Nutt. Trans. Amer. Phil. Soc. now ser. viii. 255 (1841-43). 
Type locality, "grassy plains of the Wahlamot and Oregon." 
Near Three Rivers (No. 1293). 

BRICACE23. 

Vaooinium ceapitoaum Mx. Fl. i. 234 (1803). Type locality, "in borcalibns 
Araeriose, prtesertim circa sinnm HndHonis." 

In the high Sierra Nevada (Nos. 1.507, 1552). The specimens are at most but 5 
cm. high and have their leaves glaucous and thicker than in the type form. 

Arctoataphyloa glauca Lindl. Hot. Rog. xxi. under t. 1791 (1835). Type local- 
ity, "California." 

Near Fort Tejon (No. 1161), and on the south slope of the San Bernardino Moun- 
tains (No. 119). 

Arctoataphyloa manzanita Parry, Bull. Cal. Acad. ii. 491 (1887). Type locality 
not given, but Californian. 

A characteristic shrub of the upper altitudes of the chaparral belt in the valley of 
the Kaweah River (No. 1751). The scant material collected renders the identifica- 
tion uncertain. 

Arctoataphyloa nevadenaia (^ray, Syn. Fl. ii. pt. i. 27 (1878). Type locality, 
"Sierra Nevada, California, common at 8,000-10,000 feet." 
Near Mineral King, Sierra Neva<la (No. 1419). 

Arctoataphyloa parryana Leranion, Pittonia, ii. 68 (1890). Type locality, "on 
the Tehachapi Mountains of south-central California, 4 miles west of Keeno Sta- 
tion." 

In the mountaius south of Fort Tcj(m, growing at the lower edge of the chaparral 
(No. 1195). It has not been previously reported siuce its original discovery. 

13095— Is^o, 1 10 
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Arotostaphylos pongens H. B. K. Nov. Gen. & Sp. iii. 278 (1818). Type locality, 
'4n Regno Mexlcano, locis alsis, juxta Moran ot Villalpando, alt. I|300-l,400 hex." 

Collected in the Charleston Mountains, Nevada, near Clark's sawmill (N'o. 312), 
among the yellow pines, and at Mountain Springs, in the pifion belt (No. 1879). Dr. 
Merriam found it on the eastern slope of the Beaverdam Mountains, Utah. This 
species of manzanita, which agrees in all respects with the true A, puagens of Mexico, 
seems to be confined in the United States to some of the desert mountains east of the 
Sierra Nevada. If a subsequent collection of data shows this to be true, the distri- 
bution of the species will correspond with that of many others which extend from 
the mountains of Mexico northward into the desortand Great Basin mountains of the 
United States, in a zone higher than that of the true desert vegetation. 

Bryanthus bre'vtreri Gray, Proc. Amor. Acad. vii. 967 (1868). T^'pe localities, 
''high sierras of California, alt. 10,000 feet; on Wood's Peak, El Dorado Co.; near 
Donner's Pass; and Mariposa Co.; also Mt. Hoffman." 

Near timber-line in the Sierra Nevada (Nos. 1555, 1829, 2089). 

Kalmia glauoa microphylla Hook. Fl. Bor. Amer. ii. 41(1834). Type locality, 
** swamps in the Rocky Mountains.'' 

This variety of Ealmiaglauca has a well-defined range distinct from that of the type 
form, yet it is difficult of clear characterization in words. In general it is a lower, 
smaller plant than the type, with oval leaves, commonly 10 to 15 mm. long, and only 2 
to 6 flowers in each cluster. It is known to occur on the highest peaks of California, 
Nevada, Oregon, Colorado, Yellowstone Park, and Idaho. The type form does not 
occur in this central elevated region, but it extends on the west const from Alaska 
south at least as far as Puget Sound, and on the eastern side of the continent to New 
England and Pennsylvania. 

Specimens were collected near timbcr-liue in the vicinity of Mineral King (No. 1554). 

Ledum glandulosum Nutt. Trans. Amer. Phil. Soc. new. ser. viii. 270 (1841-43). 
Type locality, ''in the central chain of the Rocky Mountains, on the sides of the 
mountains which close up Thornberg*s ravine." 

In the high Sierra Nevada (Nos. 1556, 1700). 

Azalea ocoidentalis Hook. Bot. Mag. Ixxxiii. t. 5005 '( 1857)*— Torr. &, 6r. MS. 
Type locality not specifically given. ** Our drawing was made from a beautiful 
specimen sent by the Messrs. Veitch, « * « which was raised from seeds sent 
direct from California by Wm. Lobb." The Whipple Survey specimen came from 
'^Laguna de Santa Rosa [California], in low and wet ravines." 

On the western slope of the Sierra Nevada (Nos. 1360, 1841). 

Pyrola picta Smith in Rees, Cycl. xxix. (1819). Type locality, ** on the west coast 
of North America." 
Sequoia Park (No. 2100). 

Pyrola rotondifolia L. Sp. PI. i. 396 (1753). Type locality, "in Europa septen- 
torionaliore, Virginia, Brasilia." 

Near Whitney Meadows (No. 1699). Our plant is a largo form with thin, orbicular 
leaves 3 to 6 cm. broad. 

MONOTROPACEiB. 

Pteroepora andromedea Nutt. Gen, i. 269 (1818). Typo locality, "in Upper 
Canada, near the Falls of Niagara." 
Near Mineral King (No. 1377). 

Saroodes sanguliiea Torr. PI. From. 18 (1853). Type locality, "valley of the 
Sacramento; the precise locality not recorded, but probably on the Yuba River." 
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In the yellow and black pine forests of the Sierra Nevada (Nos. 1365, 1843, 2101). 
A careful examination of the underground portion of this plant showed that it has 
no connection with the roots of any other plant, and that it is undoubtedly a sapro- 
phyte. Its underground parts form an interlocking brittle mass often 10 to 12 centi- 
meters in diameter. 

Allotropa virgata Torr. &, Qr. in Gray, Pac. R. Rep. vi. pt. iii. 80 (1857). Type 
locality, "on the Cascade Mountains of northern Oregon.'' 

Near Mineral King, Sierra Nevada (No. 1516). In the reference cited above, the 
species is named, without description, as the only one belonging to the genus, and 
a diagnosis of the genus is given on the following page. 

Pleurioospora fimbriolata Gray, Proc. Amer. Acad. vii. 369 (1868). Type 
locality, "in or ne;ir the Mariposa Sequoia glgantea Grove," California. 

Valley of the Kaweah River (No. 1363). This in the southernmost known station 
of this exceedingly rare plant. In our specimens the petals are one-third longer 
than the sepals, and the scales on the st^m overlap only at its base. 

LENNOACE2]. 

Pholisma arenaiium Nutt. in Hook. Ic. PI. vii. t. 626 (1841). Type localities, 
^'Monterey and St. Diego, California." 

Between Indian Wells and Haway Meadows (No. 841), and on the eastern slope 
of Walker Pass (Nos. 1016, 2046). 

PLUMBAQINACB^l. 

Statice limonium califomica (Boiss.) in DC. Prodr. xii. 6i3 (1848), as S. calif or- 
nica; Gray, Bot. Cal.i. 466 (1876). Type locality, "in California ad San Francisco, 
ad Santa Clara." 

This plant, the sea lavender, was seen only in the marshes in the upper part of 
the Vegas Wash, Nevada, where it occurred abundantly. 

PRIMULACBZB. 

Primula suffirutesoens Gray, Proc. Amer. Acad. vii. 371 (1868). Type locality, 
**SieiTa Nevada, on Silver Mountain, alt. 10,500, near the snow." 
Above timber-line on the mountains north of Whitney Meadows (No. 1663). 

Dodecatheon Jeffrey! Moore in Van Houtte. Fl. des Serres, xvi. JH) (1867). 
Description basod on specimens cultivated at Dublin, from Rocky Mountain seed. 

In the high Sierra Nevada (Nos. 1458, 2124), and in the White Mountains (No. 
1812). 

OLEACEiD. 

Menodora spinesoens Gray, Proc. Amer. Acad. vii. 388 (1868). Type locality, 
''canons and hillsides, southeastern part of the State of Nevada." 

This plant, reported heretofore only from the type locality and from the 
Providence Mountains, San Bernardino County, California, is of frequent occur- 
rence in the Death Valley region. It was found on the north slope of Lone Wil- 
low Peak ; on the west<'rn foot-slopes of the Charleston Mountains, both along the 
road to Clark's sawmill and near Yount*8 ranch; in Vegas Valley, east of Cotton- 
wood Springs, and north of Corn Creek ; on the summit and both slopes of the divide 
northwest of Towner's; on the divide between Ash Meadows and Pahrump; between 
Ash Meadows and Furnace Creek (No. 458) ; and between Keeler and Crystal Spring. 
It is a low, intricately branched shrub, commonly from 15 to 30, rarely 70 or 80, cm. 
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high. Dr. Merriam lias reported it also from Deep Spring Valley, California, and 
from Fish Lake Valley, Gold Moimtalu, Oasis, Indian Spring, Timpahnte, and Pahran« 
agat valleys, Nevada. 

FrajdnuB anomala Wats. Bot. King Surv. 283 (1871)— Torr. in herb. Type locality, 
*' first discovered by Newberry on Macomb^s expedition in 1859 in Labyrinth Caflon 
on the Colorado River, Utah." 

This peculiar, simple-leafed ash has been collected heretofore only in southern 
Utah and in southern Colorado. It was found by the expedition on tlie west slope 
of the Charleston Mountains, both on the road to Clark's sawmill (No. 379) and near 
Mountain Springs, and on the eastern slope of the Beaverdam Mountains, Utah (No. 
1948). 

Fraxinns coriaoea Wats. Amer. Nat. vii. 302 (1873). Type localities, "Ash Mead- 
ows, Nevada, and Devil's Run Caflon, Arizona.^' 

This ash appears not to have been reported from the State of California before, 
but it is known in the Lower Sonoran region of sou I hern Utah, southern Nevada, and 
Arizona. It was collected along Cottonwood Creek, on the west shore of Owens 
Lake (No. 998), and at Ash Meadows, Nevada (No. 2146), one of the type localities. 

FrazinuB dipetala Hook. & Am. Bot. Beech. 362 (1840-41). Type locality not 
given. The original specimens were collected in California by Douglas. 
Valley of Kaweah River (No. 1300). 

Fraxiniui oregona Nutt. Sylv. iii. 59 (1842-53). Type locality, "in the Oregon 
territory." "We never saw it above the first falls of the Oregon." 

With the last (No. 1303). 

FraxinuB piataciaefolia Torr. Pac. R. Rep., iv. 128 (1857). Type locality, "rocky 
ravines of Williams' River," northwestern Arizona. 

This species of the ash appears not to have been reported from California before. 
It is certainly quite distinct from F. conacea and, where we found it, grew among 
the piflons in the Upper Sonoran zone. The type specimens also were collected in 
the same zone, for Lieut. Whipple in his itinerary states^ of their camp on Jan- 
uary 3, 1854, the day on which the specimens were collected, " We now seem to be 
below the region of pines, and of the sweet-berried cedars. Red cedar is, however, 
abundant; larger and finer than before seen. There are also numerous pifions with 
esculent nuts, affording food for wild beasts as well ai for Indians." 

Specimens were collected in Death Valley Cafion, Panamint Mountains (No. 
2017). 

Adelia parvlfolla (Gray) Proc. Amer. Acad. iv. 364 (1859), as Forestiera acuminata 
partifolia. Type locality, " Now Mexico; near Santa F<5." 

This is the Forestiera neomejcicana of Gray's Synoptical Flora. It is an interesting 
shrub and was seen very sparingly, first in Willow Creek Cafion, Panamint Mountains 
(No. 829), at about the upper limit of Larreay and afterwards on the west side of 
Owens Lake (No. 1001) in the dry wash of a stream descending from the Sierra 
Nevada; inTehaehapi Cafion, near Cameron; and at Willow Spring in Antelope 
Valley. These points are all either a little above or a little below the line between 
the Upper and Lower Sonoran zones. 

APOC7NACE2]. 

Amsonia brevifolia Gray, Proc. Amor. Acad. xii. 64 (1877). Typo locality, "S. 
Utah and W. Arizona, to the border of California." 
Willow Creek Ca&on, Panamint Mountains (No. 825). 



iPao. R. Rep. iu. pt. i. 86 (1856). 
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Apooyntim androssemifolium L. Sp. PI. i. 213 (1753). Type locality, ''in Vir- 
ginia, Canada/' 

Near Mineral King, Sierra Nevada (No. 1442). In the place cited above, the Ape- 
cific name of this plant was given ^*foL androawmi^** but in a subsequent edition of 
the Species Plantarum the name was written aa ordinarily quoted. 

▲pocynum oannabinum L. Sp. PI. i. 213 (1753). Type locality, 'Mn Canada, 
Virginia.'' 

The Indian hemp was seen about the Eagle Horax Works, Death Valley; in Cot- 
tonwool Cafion, Pauamint Mountains (No. 972); at Winters's ranch, Pahrunip Val- 
ley, Nevada; and at Ash Meadows. It confines itself to marshes, at Ash Meadows 
and Wint«rs's ranch growing in great abundance. It is often used by the Indians as 
a fiber for making cords and nets. 

ASCLEPIADACE2]. 

. Pbilibertia linearia hirtella Gray, Bot. Cal. i. 478 (1876), as Sarcostemma heiero- 
pkyUnm hirtellum; Gray, Syn. Fl. ii. pt. i. 88 (1878). Type locality, "near Fort 
Mohave," Arizona. 
Willow Creek Canon, Pananiint Mountains (No. 817). 

Oomphocarpus cordifolius (Benth.) PI. Hartw. 323 (1849), under Aceratea; Gray, 
Bot. Cal. i. 477 (1876). Type locality, " in valle Sacramento." 
Near Trout Meadows, Sierra Nevada (No. 1730), in forests of Piinu8 jeffreyi, 

Gomphocarpus tomentosus (Torr.) Bot. Mex. Bound. 160 (18.59). Gray, Bot. 
Cal. i. 477 (1876). Type localities, " mountains cast of San Diego," and "San Isabel," 
both in southern California. 

Tejon Cafion (No. 1227). 

Asclepias eriocarpa Benth. PI. Hnrtw. 323 (1849). Type locality, "in collibns 
siccis juxtapra'dium Tularcitos in vicinibus Monterey," California. 

Seen only on the western slope of the Sierra Nevada at several points between Kem- 
ville and Tehachapi (No. 1072). 

Aaolepias erosa Torr. Bot. Mex. Bound. 162 (1859). Type locality, "valley of 
the Gila river, near Metate." 

In John^n Canon, Mill Creek Caflon, and Willow Creek Cafion, Pauamint Moun- 
tains; on the Darwin Mesa; between Walker Pass and Kernville; along Calieute 
Creek; between Caliente and Tehachtipi; in Antelope Valley, Mohave Desert; on 
the higher parts of the Tulare Plains, near Tejon Ranch ; and in the washes near 
Poso stage station. The species occurs most abundantly in the clay soil of the 
western foothills of the Sierra Nevada and apparently only sparingly in the desert. 

Aaolepiaa mezicana Cav. Ic. PI. i. 42 (1791). Type locality, '^prope Mexico." 
This common Califoruian milkwee<l w<as recorded in but two localities east of the 
Sierra Nevada : in Johnson Cafion, Pauamint Mountains; and near Indian W(;lls on 
the stage road from Mohave to Kecler (No. 1010). At both places it grew in moist 
soil. On the west side of the Sierra Nevada it was of frequent occurrence. 

Aaolepiaa apeciosa Torr. Ann. Lye. N. Y. ii. 218 (1828). Type locality, "on the 
Canadian [River]." 
At Watkins's ranch. Ash Meadows (No. 349), and near Lone Pine (No. 898). 

LOQANIACE22. 

Buddleia utahenaia Covillc, Proc. Biol. Soc, Wash. vii. 69 (1892). Type locality 
as given below. Plate XII. 

"Shrub 20 to 30cm. high, young branches, leaves, and calyces densely touientose; 
leaves linear to narrowly liuear-oblong, irregularly creuate, with undulate revolute 
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margins, conspicuously veuoHe-roticulute, 1.5 to 2 cm. long, reflexedor divaricate on 
petioles 1 to 2 mm. long, with smaller leaves axillary- fasciculate; iuflorescADce made 
upof2to4 distinct spheroidal congested olustert}, (about 1.5 cm. in diameter and 
about the same distance apart) of flowers, spieately arranged at the extremities of 
the branches; bracts subtending the clusters similar to the leaves, the uppermost 
much smaller; calyx lobes 1-nerved; corolla in dried specimens brownish purple, 
weathering to straw color, tube tomentose without, lobes widely spreading; anthers 
sessile in the throat of the corolla. 

" This plant is closely related to B. marrtibiifoJiaf but is readily distinguished by its 
spieate flower clusters and narrow leaves. In that species the single spherical head 
terminates the branches upon a well-defined peduncle, while the leaves vary from 
ovate to obovate with cuneate base. 

''Type specimen in the United States National Herbarium; collected in 1877 near 
St. George, southern Utah, by Edward Palmer. 

"The plant has been collected but twice, once in the type locality and now at the 
foot of a limestone cliff just north of Mountain Springs, near Olcott Peak, Charleston 
Mountains, Nevada (No. 386;. The former is the most northerly locality known for 
any species of the genus. B, maiTuhiifolia is known in the United States only in 
southern Texas." 



OENTIANACBiB. 

Erythreea ezaltata (Hook.) Fl. Bor. Amer. ii. 69 (1838), under Ciccndia. Type lo- 
cality, " between the Kettle ^alls and Narrows, of the Columbia River, N. W. C." 

Willow Cteek CaQon, Panamint Mountains (No. 818). The name given above is 
an older one for E, dougJasiU 

Brythreea nuttallil Wats. Bot. King Surv. 276(1871). Type locality, "Union- 
ville, Huntington, and Ruby Valleys, Nevada; 4,500-6,000 feet altitude." 
Resting Springs Valley (No. 275). 

Erythrasa venusta Gray, Bot. Cal. i. 479 (1876). Type locality not given; range, 
^Hhrough all the southern part of the State, and extending (mostly in a smaller form) 
along the Sierra Nevada to Sierra Co., up to about 4,000 feet." 

On the western slope of the Sierra Nevada (Nos. 1287, 1840). 

Oentiana amarella acuta (Mx.) Fl. i. 177 (1803), as G. acuta; Hook. f. fide Gray, 
Syn. Fl. ii. pt. i. 118 (1878). Type locality, **in altis montibus Carolina} et in Canada, 
prope Tadoussack." 

At various points in the Sierra Nevada (Nos. 1593, 1631, 1704, 2074). 

Oentiana calycosa Griseb. in Hook. Fl. Bor. Amer. ii. 58 (1838). Type locality, 
"Mount Rainier," Washington. 
On the eastern slope of Farewell Gap (No. 1744). 

Gentiana newberryi Gray, Proc. Amor. Acad. xi. 84 (1876). Type locality, as 
taken from Newberry's specimen,- ** Crater Pass, Cascade mountains; altitude, 6,000 
feet." 

Big Cott<mwood Meadows, Sierra Nevada (No. 1687). 

Oentiana serrata hblopetala Gray, Bot. Cal. i. 481 (1876). Type locality not 
given; range, "wet ground, in the higher regions of the Sierra Nevada: Soda 
Springs of the Tuolumne, at 8,600 feet, to Mariposa Co. above the Yosemite." 

In the high Sierra Nevada (Nos. 1580, 1630, 1675, 1732). The specimens of No. 1675 
are very small and 1-flowered, so that they closely resemble G. simplex. The seeds, 
however, which have been well described heretofore, clearly distinguish the two 
species. 

' Gray, Bot. Cal. i. 480 (1876). «Pac. R. Rep. vi. pt. iii. 80 (1857). 
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Swertia perennis L. Sp. PI. i. 226 (1753). Type locality European. 
Whitney Meadows, Sierra Nevada (No. 1629). 

Frasara taboloaa Coville, Proc. Biol. Soo. Wash. vii. 71 (1892). Type locality as 
given below. Plate XIII. 

"Plant a biennial or short-lived perennial, in our specimens about 60 em. high; 
stem stoat, terete, glabrons, glaucous, about 6 mm. thick at the base ; radical leaves 
iu a dense rosette, linear-oblanceolate, obtuse, mucronate, reaching 1 cm. in width 
and 9 cm. in length, usually conduplicate and the apex recurved, thick, minutely 
scabro-pnbemlent, glaucous in appearance, its margin white, cartilaginous, entire; 
stem leaves similar, becoming smaller above, in whorls of 5 or 6; inflorescence a 
narrow, spicate panicle 30 to 40 cm. long, interrupted below, its branches reaching 
5 cm. in length, mostly shorter, erect; pedicels 2 to 20 mm. long, erect; sepals 4, 
linear-«uba]ate, 6 to 8 mm. long, often spinulose-denticulate toward the base; petals 
4, white, oblong-obovate, acuminate, 9 to 11 mm. long, slightly gibbous at the base; 
gland on the face of the petal none, but represented by a tube of the same texture 
and half as long as the corolla, inserted over the gibbosity at the base of the petal, 
split about half way to the base in a direction tangential to the axis of the flower, 
the posterior lobe slightly larger and both lacerate-timbriate ; stamens 4, filaments 
abont as long as the sepals, anthers oval« 2 mm. long; ovary compressed, oblong- 
lanceolate, tapering into 2 subulate, appressed styles, the whole equaling the sta- 
mens; placentflD at the edges of the ovary, not intrude<l; ovules 6 to 10, oblong, very 
thin and flat; stigmas recurved-spreading, flat, hardly broader than the style; cap- 
sole very flat; valves obovate-oblong, with callous, thickened margins and 1 median 
nerve continued into the stiff, subulate, persistent style, the whole 12 to 14 mm. long; 
seed single, lamelliform, oblong, minutely cellular-muriculate, about 5 to 7 mm. long. 

" This plant differs from all other species of the genus in the apparent absence of 
the petaliue gland and in the presence of the tubular nectary described above. The 
leaves are very similar to those of i^. albomarginataf while the form of the inflores- 
cence resembles that of F. nitUla and F. albieaitUs, 

" Type specimen in the United States National Herbarium, No. 1598, Death Valley 
Expedition; collected August 17, 1891, iu dry soil under Pinui jeffreifi in the north- 
east oomer of the enclosure at Soda Springs, on the North Fork of Kern River, Sierra 
Nevada, Tulare County, California.'' 

POLEMONIACBiB. 

Phlox anstromontana sp. nov. 

Plant perennial, suffrutoscent, ecspit-ose, 5 to 10 cm. high, the stem, leaves, and 
calyx minutely canescont-pubescent with glandless hairs; leaves acerose, commonly 
1 to 1.6 cm. long, divergent at maturity ; calyx 6 to 9 mm. long, the tube oblong-tur- 
binate, slightly longer than the acerose lobes, the intercostal spaces occupied by a 
replicate membrane; corolla white, or sometimes purplish, the tube 11 to 14 mm. 
long, the lobes obovate, 5 to 7 mm. long ; ovules 1 in each cell ; capsule oblong, mucro- 
nate, abont 5 mm. long, maturing only a single seed, this half surrounded by the 
enlarged placental axis. 

Type specimen in the United States National Herbarium, No. 1944, Death Valley 
Expedition; collected May 10, 1891, in the nut-pine belt of the Beaverdam Moun- 
tains, Utah, by Vernon Bailey. 

This species resembles in form P. douglan\i, but the pubescence and the marked mem- 
branaceous replication of the calyx distinguish it. Specimens have been collected 
near the summit of Cuyamaca Mountain by the Parish Brothers (No. 424, of 1880); 
in Bear Valley, San Bernardino Mountains, at 7,000 feet altitude, by S. B. Parish 
(No. 1839, of 1886); and by H. C. and C. R. Orcutt at Hanson's ranch, a short dis- 
tance south of the national boundary, in Lower California, in 1884. The last speci- 
men has more decidedly purplish flowers and glabrescent herbage. 
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Phlox caespitosa Nutt. Jonm. Acad. Phila. vii. 41 (1834). Type locality. "Flat- 
Head river, on the sides of dry bills." 

No. 1801, from tlio White Mountains, is the same as No. 890 of the King Survey, 
slightly glandular-hairy on the leaves, and decidedly so on the calyx tube. No. 
1968, from the vicinity of Panaca, Nevada, is not all glandular. The ])laut8 are not 
the P. co'Bpilosa cotidensata of Gray, nor the plant that is called in the botiiny of the 
King Survey P, Hyida, They are taken, therefore, to belong to the type form of the 
species. No. 890 of the King Survey was so referrecl. The type specimens of our 
species of Phlox are widely scattered and I have not hml access to them. 

No. 2072, from above timber-lino in the Sierra Nevada, near Mount Whitney, is 
referred doubtfully to this species. The leaves of this plant are glandular-pubescent 
throughout, while the rootstocks arc very slender, almost filiform, and flexuons. 

Phlox douglaaii Hook. Fl. Bor. Amer. ii. 73 (1838). Type locality, "N. W. 
America: common on the limestone range of the Hlue Mountains [Oregon], and on 
the Rocky Mountains, near the con lines of snow.'' 

At high altitudes in the Sierra Nevada (Nos. 1416, 1548, 1830, 2090). 

Phlox gracilis (Dougl.) Bot. Mag. Ivi. t. 2924 (1829), under Oilia; Greene, Pittonia, 
i. 141 (1887). Type localities, "on the banks of the Spoken river, and on high 
grounds near Flathead river, in North- West America." 

Near Willow Creek, Panamint Mountains (No. 763). Professor Greene's reference 
of this plant, so long considered an anomalous Collomiay to PhJox, as a close relative 
of P, drvmmondii, appears entirely correct. 

Phlox longlfolia atcmsburyi (Torr.) Bot. Mex. Bound. 145 (1859), as P. apeciona 
Bfanshuryi; Gray, Proc. Amer. Acad. viii. 255 (1870). Type locality, "gravelly hills 
near the Organ Mountains, New Mexico,'' and "San Luis Mountains." 

In the Panamint Mountains (Nos. 744, 2027, 2041), California, and about 30 kilo- 
meters east of Panaca, Nevada (No. 1969). 

Colloqiia grandiflora Lindl. Bot. Keg. xiv. under t. 1166 (1828)— Dougl. MS. 
Type locality', "in the northwest of North America, in all the country bordering on 
the river Columbia, as fur to the eastward us the valleys of the Hocky Mountains, 
but not beyond that great dividing ridge." 

Near Mineral King (No. 1452) and Mammoth (No. 1826), both in the Sierra Nevada. 

Collomia linearis Nutt. Gen. i. 126(1818). Type locality, "near the banks of 
the Missouri, about the confluence of Shian River, and in the vicinity of the Arika- 
ree village, in moist places." 

Near Benton (No. 1814). 

LinanthuB androsaceua (Beuth.) Bot. Reg. xx. t. 1710 (1834), under Leptosiplion; 
Greene, Pittonia, ii. 258 (1892). Type locality Califoruian. 
In the valley of the Kaweah River (Nos. 1315, 1461). 

Linanthus aureus (Nutt.) PI. Gamb. 155 (1848), under Gilia; Greene, Pittonia, ii. 
257 (1892). Type locality, "Santa Barbara." 

At the eastern base of the Coso Mountains (No. 908), and in Owens River Valley 
(No. 1776). 

Linanthus breviculus (Gray) Proc. Amer. Acad. xii. 79 (1876), under Gilifi; 
Greene, Pittonia, ii. 259 (1892). Type locality, "on the Mohave River, S. E. Cali- 
fornia." 

Near Crystal Spring, Coso Mountains (No. 9j4). 



1 Loc. cit. t. 1174. 
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LlnanthtiB demiBStiB (Gray) Proc. Amor. Acad. viii. 263 (1870), under Gilia; 
Greene, Pittonia, ii. 257 (1892). Typo locality, '' S. E. California and adjacent part 
of Arizona; month of Diamond River [Arizona] ; near Fort Mohave [Arizona]." 

In the Vegas Wash (No. 412). 

XifnanthuB diohotomus Benth. Bot. Roji;. xix. under 1. 1622 (1833). Type locality, 
'* Calfomia." 

In Paradise Valley (No. 587), at Maturango Spring (No. 743), and at Leach Point 
Spring (No. 1870). 

LinanthuB Jonesii (Gray) Syn. Fl. ii. pt. i. 407 (1886), under Gilia; Greene, 
Pittonia, ii. 254 (1892). Type locality, *'S. E. California, on the Colorado, at The 
Needles." 

In the Vegas Wash (No. 409), and in Furnace Creek Cafion (No. 465). 

Unanthns parvifloruB (Benth.) Bot. Reg. xix. under t. 1622 (1833), under Lepiosi- 
phom; Greene, Pittonia, ii. 258 (1892). Type locality, "California." 

Between Kernville and Havilah (No. 1051). This plant is intermediate between L, 
parmjlorus and L. breciculiiSj with smaller limb than the latter and shorter tube than 
the former. It is the Gilia micrautha of Stendel. 

ItinanthuB phamaceoideB (Benth.) Bot. Reg. xix. under t. 1622 (1833), under 
CilMi; Greene, Pittonia, ii. 254 (1892). Type loeality, "California." 
Near Caliente (No. 1108). 

Navarretia brewerl (Gray) Proc. Amer. Acatl. viii. 269 (1873), under Gilia; 
Greene, Pittonia, i. 137 (1887). Type locality, "Sierra Nevada, at Ebbett's and 
Amador Pass, alt. 8,000 feet." 

Black Canon, White Mountains (No. 1802). 

Navarretia matthewBii (Gray) Bot. Cal. ii. d66 (1880), under Lwselia, Typo 
locality, "Camp Independence, Inyo County, California." 

This species was first seen in flower on the road from Hot Springs to Searlcs's, and 
was frequently found after that time in the western part of the desert region ; in Mill 
Creek (No. 760) and Willow Creek canons, Panamint Mountains; at several points 
in Owens Valley, such as Lone Pine (No. 885); the road from Keeler to Darwin; the 
west side of Owens Lake, and the vicinity of Indian Wells. It was found again in 
Tehachapi Pass and west of Mohave on the open desert. The plant appears to be 
characteristic of the upper part of the Lower Sonoran zone. 

See notes on Navarretia aeiosiasima punctata, 

Navarretia aetiloba sp. nov.> * 

Plant 10 cm. or less high ; branches several, or in the smaller specimens none, 
viscid-puberulent, usually with some larger glandular hairs also; leaves 2 to 3 cm. 
long, pinnatisect, terminal lobe elliptical-lanceolate, about 1 cm. lonj;, spine-tipped, 
and sharply spinulose-serrate, midrib and veins prominent beneath, lat.eral lobes 
distinct to the rachis and reduced to stiff, green, simple or forked or sparingly 
branched bristles 4 to 6 mm. long, those of the lowest leaves obsolescent, these 
leaves therefore petiol ate; flowers about 20 or 30 in each head; bracts similar to 
the leaves, the larger nearly twice as long as the calicos, with a scarious dilated 
base; calyx, in mature fruit, 7 to 9 mm. long, viscid-puberulent, woolly at the 
mouth, the green and spinescent teeth about one-half as long as the scarious tube; 
corolla, known only from dried remains, with a slender tube nearly twice as long as 
the calyx, the expanded limb probably 6 mm. in diameter; capsule 3 mm. long, 
apparently maturing but a single seed, the embryo of a deep green color. 



^For a generic diagnosis of Navarretia see Pittonia, i. 130 (1887). 
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Typo specimen in the United States National Ilerbarinni, No. 1049, Death Valley 
Expedition; collected June 25, 1891, on the west slope of the divide between 
Keruvillo and Havilah, Kern County, California, by Frederick V. Coville. 

The species most nearly resembles in its vegetative characters N. ri«ctr7u/a, N, 
atractyloideSj and N, heierodoxaj but it is readily distinguished from all these by its 
leaves, the terminal lobe alone in N, setUoha having from 10 to 20 teeth on each side. 
The leaves of the others are not differentiated into a terminal lobe and have rarely 
more than 4 teeth on each side throughout their entire length. 

Navarretia schottii Torr. Bot. Mex. Bound. 145 (1859). Type locality, "in the 
Colorado Desert, Sonora,'' Mexico. 

In Panamint Valley (No. 687), and near the Vegas Wash (No. 1900). See notes on 
Navarretia 8eto8i88ima punctata. 

Navarretia setosissiina Torr. & Gr. Bot. Ives Exped. 22 (1861). Type locality, 
''Kocky hill sides. Camp 67." This camp was situated on the banks of the Colorado 
River at the mouth of Diamond River, in northwestern Arizona, directly north of 
Peach Springs, a station on the Atlantic and Pacific Railway. 

Vegas Valley, Nevada (No. 1887). One plant among these specimens is an inter- 
grade between the type form and the variety described below. See notes on Navar- 
retia setosissima punctata. 

Navarretia setosisaima punctata Coville, Proc. Biol. Soc. Wash. vi. 72 (1892), 
under Gilia — Gray in herb. Type locality as given below. Platk XIV. 

** Flowers and fruit larger than in the type form; corolla with tube about 10 mm. 
long, its lobes 7 to 10 mm. long, white, with purple dots sometimes arranged in lon- 
gitudinal lines, and a pair of golden spots at about the middle; capsule 6 to 9 mm. 
long, often with 10 seeds in each of the 3 cells. 

"The plant differs from the type form in the characters above mentioned. In 
O. setosissiina the corolla tube has about the same length, but the lobes are much 
smaller (3 to 5 mm. long) and cream-colored, with neither purple nor yellow mark- 
ings, and the capsule is commonly about 5 n^m. long with about 5 seeds in a cell. 
This variety holds the same relation to the type form that G. matthewsii does to 
G. schottiij except that in the case of the latter two species the differentiation appears 
to be complete, while in the former integrades in size and coloration occur. The 
flowers of O. setosissima and its variety are regular, erect, and with straight stamens, 
while those of the other two species are irregular, inserted at an angle or even hori- 
zontally, and have ascending stamens. In herbarium specimens this irregularity is 
often obscured, and G. schottii is frequently confounded with G, setosissima. Both 
G. schottii and G. matthewsii are, however, readily distinguishable from G. setosissima 
and its variety by a vegetative character, which was originally pointed out by 
Watson, but which was afterward lost sight of. In the former the lateral bristles 
of the leaf arise singly, in the latter in twos (rarely singly or in threes), from each 
hair tubercle. This character is constant. 

** These four plants are very interesting from the standpoint of their genealogical 
interrelation. The parent form probably was, or was very similar to, G. setosissima ; 
from this G. schottii developed; and then, from both these, plants with larger, strik- 
ingly colored corollas differentiated, G. setosissima punctata and G. matthewsiiy re- 
spectively. The name adopted for the variety is one used on herbarium specimens 
by Dr. Gray, but never published. 

*'Type specimen in the United States National Herbarium, No. 716, Death Valley 
Expedition; collected April 21, 1891, in Surprise CaQon, Panamint Mountains, Cali- 
fornia, by Frederick V. Coville." 

Collected also in Panamint Valley (No. 668), and near Eeeler (No. 864). 
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liiere appear to be in the collection specimens of Gilia latiflara exilUf G. tenuiflora, 
O, incoiupicuat and G. inconspicua sinuata, but I am unable, even after an examina- 
tion of the material in the Gray Herbarium, to make satisfactory identifications of 
them. Several types, including the four named above, occnr among them, but it 
seems impossible to define the species clearly from dried specimens. 

Nos. 404, 449, 450, 562, 590, 620, 639, 694, 772,* 780, and 910 beloiTg to this group. No. 
772 is glabrous and glaucous, and seems never to have been described. 

QUia aggregata (Pursh) Fl.i. 147 (1814), under Cantua; Spreng. Syst. Veg. i. 626 
(1825). Type locality, ''on the banks of the Mississippi." 
At Mammoth, Mono County, California (No. 1821). 

OUia aohilleaBfolia Benth. Bot. Reg. zix under t. 1622 (1833). Type locality, 
"California." 
Near Mineral King, Sierra Nevada (No. 1411). 

QUia oongesta Hook. Fl. Bor. Amer. ii. 75 (1838). Type locality, "sandy plains 
of the Colnmbia." 

Waucoba Canon, Inyo Mountains (No. 1787); and about 30 kilometers east of 
Panaca, Nevada (No. 1973). 

QUia densilblia Benth. Bot. Reg. xix. under 1622 (1833), under Hugelia; Benth. in 
DC. Prodr. ix. 311 (1»45). Typo locality, "California." 
Tejon Mountains (No. 1173). 

Oilia filiformis Parry in Gray, Proc. Amer. Acad. x. 75 (1874). Type locality, 
"southern Utah, on the detritus of volcanic rocks.'' 

The corolla in our specinicns is of a lemon-yellow color, not "cream-color," as here- 
tofore described, and attains a leni^th, in the largest specimens, of 6 mm. The stems 
and leaves are glaucous and bear scattered, minute, short-stipitate glands. No. 464 
has slightly smaller, paler flowers and a glabrous surface, and therefore more nearly 
accords with the original sp(>('imens, but the differences do not at present appear 
safficient to constitute our other plants a variety. 

The species was recorded in Furnace Creek Cafion (No. 464); and in Surprise 
(No. 623), Hall (No. 692), Mill Creek, and Willow Creek cafions, Panamint Mountain. 

Qiliafloccosa Gray, Proc. Amer. Acad. viii. 272 (1870). Type locality not given; 
range, "California to Arizona, interior of Oregon, and Utah." 

No. 2143 differs from typical G. floccosa in having its anthers of only one-half or 
one-third the usual length, and its leaves uniformly pinnate. 

This species wjis collected in Mill Creek Cafion, Panamint Mountains (Nos. 757, 
2143); near Lone Pine (No. 886); near the mouth of the Vegas Wash (No. 1896); in 
the Ralston Desert (No. 1995), and appears to be an abundant species of the Lower 
Sonoran zone, extending sometimes a little above it. 

QUia gilioides (Benth.) Bot. Reg. xix. under 1. 1622 (1833), under CoUomia; Greene, 
Erythea, i. 93 (1893). Type locality, "California." 

Near Havilah (No. 1088), and in the valley of the Kaweah River (No. 1319). A 
small and simple-leafed state. Determined by E. L. Greene. 

Qilia latifoUa Wats, in Parry, Amer. Nat. ix. 347 (1875). Type locality, "south- 
em Utah." 

The flowers of this plant, when fresh, £re of a clear, deep pink color; but in drying 
they change to a blue or lilac, or fade entirely. 

The species grew in the hottest valleys of the desert, on gravelly mesas, and in 
washes; in Furnace Creek Cafion (Nos. 222, 456, 570); near Bennett Wells, Death 
Valley; at the mouth of Surprise, Willow Creek, and Hall (No. 672) cafions, Pana- 
mint Mountains; and in Owens Valley, near Swansea (No. 862) ; and on the road from 
Keeler to Darwin. 
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Oilia leptomeria Gray, Proc. Amer. Acad. viii. 278 (1870). Type locality, 
'Mnountain valleys of Nevada and Utab." 
Near Keeler (No. 851). 

Oilia nadicaolia (Hook. & Arn.) Bot. Beech. 368 (1840-41), under ColJomia ; Gray, 
Proc. Aroer. Acad. viii. 266 (1870). Type locality, " Green River, Snake Country," 
probably in sonth^vesteru Wyoming. 

Black Caflon, White Monntaius (No. 1796). This species appears not to have been 
found within the limits of California before. 

Oilia nuttallii Gray, Proc. Amer. Acad. vui. 267 (1870). Type locality not 
given; range, ''Rocky Mountains of Colorado and Utah to the Sierra Nevada in 
California." 

Between Mineral King and Farewell Gap (No. 1483), in Wancoba CaHon, Inyo 
Monntains (No. 1790), and in Big Cottonwood Meadows, Sierra Nevada (No. 2130). 
The Sierran specimens, like others collected in the same region, are larger, less 
pubescent, and have broader corollas. 

Oilia polycladon Torr. Bot. Mex. Bonnd. 146 (1859). Type locality, ''Stony 
hills, near El Paso, Texas." 
Valley of the Virgin River, Nevada (No. 1917). 

Oilia pungena sqnarroBa Gray, Proc. Amer. Acad. viii. 268 (1870). Type local- 
ity, "arid district* of Nevada and Utah." 
Wood Cafion, Grapevine Mountain (No. 1756). 

Oilia virgata floribtmda Gray, Proc. Amer. Acad. viii. 272 (1870). Type locality 
"California." 
Valley of the Kawoah River (No. 1318). 

Polemonium oonfertnm Gray, Proc. Acad Phil. 1863, 73 (1863). Type locality in 
the Rocky Mountains, but not specifically given. 
Near Mount Whitney (No. 2061). 

Polemonium occidentale Greene, Pittonia, ii. 75 (1890). Type localities, " Rocky 
Mountains of Colorado" and "Cnlifornian Sierras." 
Specimens of this plant were seen in Trout Meadows, Sierra Nevada 



Hydrophyllum occidentale (Wats.) Bot. King Surv. 248 (1871), as H, mamh 
phyltum occidentals; Gray, Proc. Amer. Acad. x. 314 (1875). Type locality uncertain, 
but the California plants are apparently intended as the type. 

Near Mineral King, Sierra Nevada (No. 1497). These specimens are intergrades 
between the type and variety tcal8oni. 

Nemophila maoulata Benth. Jonrn. Hort. Soc. Lond. ill. 319 (1848). Type 
locality,' "ad rivulos in montibus Sacramento." 
Valley of the Kaweah River (No. 1338). 

Nemophila spatulata sp. nov. 

Annual, branching from the base, more or less appressed-hirsute throughout; 
branches procumbent, usually less than 10 cm. long; cotyledons oblong tospatulate, 
entire, petiolate; leaves opposite, spatulate, tapering into a margined petiole, coarsely 
3- to 5-toothed, never pinnatifid at the apex, the teeth broad, acute or obtuse, entire; 
peduncles shorter than the leaves, reflexed, at least in fruit; calyx 1 to 2 mm. long, 
its lobes ovate-lanceolate, acute, the appendages lanceolate, acute, about one-half as 

» Benth. PI. Hartw. 326 (1849.) 
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loniii; M tlie lobes ; corolla broadly campanalatu, si ightly ex<!eoding tbe calyx or some- 
times shorter; interoal scales none; filaments about as long as the corolla tobes; 
anthers ovate; ovary globular-ovat«, hispid ; stignins sessile; capsule depressed, and 
Just before dehiscence slightly compressed; seeds 4, globalar, 1.5 to 2 mm. in diame- 
ter, pale brown, with few or no pits^ sparingly scaly and with a conspicuous but 
deciduous caruncle. 

Type specimen in the United States National Herbarium, No. 1671, Death Valley 
Expedition; collected August 21, 1891, in Whitney Meadows, Sierra Nevada, Tulare 
County, California, by Frederick V. Coville. 

The plant most nearly^ resembles N, parviflora, but it is readily distinguished from 
thot species by the shape of the leaves. The form of X, meHzieHii with very small 
corollas somewhat resembles our plant in general appearance, but its lower leaves, 
at least, are clearly pinnatifid, its peduncles exceed the leaves, and in the specimens 
that I have seen the styles are well defined and the scales of the corolla present. The 
type of leaf in N, spatulata is the same as that of N. maculata. Our plant was found 
high up in the Sierra Nevada, while N. parviflora is known only from much lower 
altitudes. In addition to the type number some depauperate specimens, only 1 or 2 
om. high, were collected near the White Chief Mine, above Mineral King (No. 1522). 

Maorooalyz bipinnatifidaB (Torr.) Bot. Ives Exped. 21 (1860), as Phaoelia micran- 
ika hipinnatifida. Type locality, " Yampai Valley.^' 

Johnson C;vllon, Panamint Mountains (No. 521). This is the EUiaia torreyi of Gray. 

« 

Macrooalyx membranaceua (Benth.) Trans. Linn. Soc. xvii. 274 (1837), under 
Elliiia; Kuntze, Rev. Gen. PI. ii.434 (1891). Type locality Califomian, but not 
specifically given. 

Near Mesqnite Spring, Funeral Mountains (No. 332). 

Maorocalyx micranthua (Torr. ) Bot. Mox. Bound. 144 (1859), under Phacelia, Type 
localities, *' stony hills near El Paso," Texns, and ** Santa Cruz, near Tubac, Sonora.'' 

It api)ears to have escaped the notice of critical botanical studt^nts that Torrey's 
Phaoelia inicranthaliaBthe broad, transversely lamellar placeutie of Macrocalyx^EUitia), 
The characters of the corolla, placentte, and seeds, together with the general appear- 
ance of the plant, show that it is closely relate<l to M, chrysanthemi/olina. In the genus 
Phacelia the placenta) are of the ordinary type, and either parietal or sufficiently in- 
truded to divide the ovary into two celln. In Macrocalyx the placentie are parietal, 
but not of the ordinary type. From near the line of insertion they expand abruptly, 
into bread, transverse plates which lie against the walls of the ovary and form an 
interior lining to it. Most of the ovules are inserted on the inner faces of the pla- 
centa), but one is sometimes found on the back. This latter phenomenon occurs nor- 
mally in M, ckrysanihemifoUuB and frequently in M. micraHthns. The seeds of the latter, 
on whichever side of the placenta they are found, are transversely corrugated like 
those on the inner face of the placenta in M. chryaanihemifoHuB, The very broadly 
V-shaped rudimentary fold opposite each lobe in the corolla-throat of M. micrauthus 
(a character quite anomalous in Fhacelia) is wanting also in the other species of 
MacrocalyXy while the latt<'r do have two scales inserted at a similar angle, opposite 
each corolla lobe and near the base of the tube. 

Specimens were collected in the Vegas Wash (No. 418), in Furnace^ Creek Cafion 
(No. 448), in .J<|in8on Canon (Nos. 560, 622), and in Surprise Cafion (Nos. 657,712). 
'I he [)lant is a delicate annual and appears to be a common inhabitant of tem- 
porarily moist and shaded spots in the cafions of the desert mountains. 

Phacelia crenulata Torr. in Wats. Bot. King Surv. 251 (1871). Type locality, 
*• Trinity Mountains, Ni'vada; 4,500 feet altitude." 

In the Funeral Mountains (No. 435), near Bennett Wells, Death Valley (No. 475), 
and at the month of Hall Cafion, Panamint Valley (No. 676). 
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Pbaoelia oarvipes Torr. in Wats. Bot. King Siirv. 252 (1871). Type localily, 
''foot-hilln near Carson and Washoe Cities and on the Trinity Monntains, Nevada; 
4,500-6,500 feet altitude." 

Near Willow Creek, Panamint Mountains (No. 779), and in the Tejon Mountains 
(No. 1190). This plant was found only in the Upper Sonorau zone. It is now known 
at occasional localities from Fort Tejon northward, in the Sierra Nevada, to the 
vicinity of old Fort Inde])endence and at a few points eastward in the desert moun- 
tains of eastern California and western Nevada. 

Phacella fremontii Torr. Bot. Ives Exi>ed. 21 (1860). Type locality, *'Yanipai 
Valley,'' on the line of the present Atlantic and Pacific Railway, near the border be- 
tween Mohave and Yavapai counties, northwestern Arizona. 

Recorded in Johnson (Nos. 511, 516), Willow Creek, and Mill Creek caQons, Pana- 
mint Mountains; and between Keeler and Crystal Spring. 

Phaoella heterosperma Parish, Bot. Gaz. xiii. 37 (1888). Type locality, *' in 
wet sand, banks of Rock Creek, borders of the Mojave Desert, Los Angeles Co., 
Calif." 

Willow Creek CaQon, Pnnaraint Mountains (No. 814). This species may prove to 
be one of the forms of P. lenimoniy and Dr. Gray has so referred it in his herbarium. 

Phacella hispida Gray, Proc. Amer. Acad. x. 319 (1875), as P. ramosisslma hin- 
pida; Gray, Syn. Fl.ii.pt. i. 161 (1878). Type locality, '' Santa Barbara to San 
Diego, California." 

In Johnson CaHon, Panamint Mountains (Nos. 483, 548), and in Shepherd Cafion, 
Argus Mountains (No. 733). 

Phacella hispida brachyantha var. nov. 

Annual, commonly branching from the base, 1 to 3 cm. high, the stem and leavea 
pubernlent and sparingly hispid; leaves pinnatifid to pinnate, divisions oblong and 
obtusely toothed; racemes rather densely flowered, on peduncles usually a little 
longer than themselves; pedicels 2 to 4 ram., or the lowest sometimes 7 mm., lonjij, 
sparingly hispid ; calyx densely hispid, the lobes narrowly linear-oblanceolate, acutu 
to obtuse at the apex, filiform at the base, in flower about 5 mm., in fruit reaching 10 
mm., long; corolla campanulato-funnelform, pale purple, equaling the calyx lobes; 
appendages 10 vertical, short, semi-ovate lamellsB inserted just below the middle of 
the tube, at the base attached to the tilanient and forming a V-shaped pocket ; stamens 
and style included, the latter cleft more than one-half its length, short-hispid below ; 
ovary ovate, hispid above; ovules 4; capsule about 3 mm. long, globular-ovate, 
abruptly short-pointed, puberulent and sparingly hispid, dehiscence tardily loculi- 
cidal by two valves; seeds 4, oblong, scrobiculate, 2 to 2.5 mm. long, quadrantiform 
in transection; fruiting calyx campanulate in outline, pendent, deciduous, together 
with the capsule, by the breaking of the pedicel. 

Pkacelia hispida has corollas one and one-half times to twice as long as the cnlyx 
(therefore 8 to 10 mm. long), and exserted stamens and styles. Both forms are 
adapted for seed dissemination in a peculiar manner. The recurved fruiting pedicel 
is smaller at one point, and here it breaks at maturity. The calyx nnd ca]»au]e may 
now be attached to the fur of passing animals by the divergent, hisxtid hairs of the 
former, or, as they are light and airy, they may be blown along the surface of the 
ground. The tardily dehiscent capsules retain the seeds long enough to scatter them 
widely. 

Type specimen in the United States National Herbarium, No. 607, Death Valley 
Expedition; collected April 13, 1891, in Surprise Cafion, Panamint Mountains, Inyo 
County, California, by Frederick Fuuston. It was found also in Willow Creek 
Canon, Panamint Mountains (No. 835), and specimens have been distributed here- 
tofore under the name P. hUfpida from Thumb Butte, near Prescott, Arizona (Busby, 
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1883); Mineral Park, Mohave Conuty, Arizona (Mr. and Mrs. Lcmmon, June, 1884); 
Yucca, Arizona (Jones, 1884) ; and Mount Trnmbull, Arizona (Palmer, 1877, Nos. 3341 
and 3342). 

Phaoelia ivesiana Torr. Bot. Ives Exp. 21 (1860). Type localities, "Diamond 
River/' nortliwesteru Arizona ; "sandy hills. Gray be," northeastern Arizona ; *' banks 
of the Colorado," at Pyramid Cafion. 

In the Vegas Wash, Nevada (No. 421), and near Hot Springs, Panamint Valley 
(No. 684). Specimens from Oregon, Washington, and Idaho, which have been 
referred to this species, do not belong to the typical form of it. In geographical 
range, therefore, the plant is contiued to tlie arid Lower Sonoran region of Arizona, 
Utah, Nevada, and California. 

Phacelia lemmonl Gray, Syn. Fl. ii. pt. i. 417 (1886). Type locality, *'N. W. 
Arizona, on plains, at Mineral Park.'' 

In the Vegas Wash, Nevada (No. 1893), opp«»sit<; the gypwim cliffs. The corollas 
of these plants are pur|)le instead of white, an in the type specimens. 

Phacelia magellanica (Lam.) Jonrn. Hist. Nat. i. 373 (17H7), under IJydrophyllum, 
The name Phacelia circinata nnist be replaced by 7*. magellanica. The specific 
name circinata was originally pnblished in 1813' as '^Aldo'ca circinata'* with a note 
by Schlechtendal: **Planta hae<! sub nomine Holiotropii pinuati et Hydrophylli 
uiagellanici nota est. Celeberrimus Willdenow earn ad novum liocce genus amau- 
dovit, cnjus illustratiouem inchoatam mors praematura interrupit.'' The question, 
therefore, whether AUlea circinata is identical with Ilydrophyllum magcJlanicum docs 
notarise, for the former was founded upon the latter. The date of publication of 
Heliotropium pinnatum is 1794. The case is therefore one of clear priority of the 
specific name magellanica^ but the xdant of South America may not be identical with 
that of the United States, and the name magellanica applicable, therefore, only to 
the former. 

In No. 1789, from Waucoba Cation, Inyo Mountains, the leaves are densely canes- 
cent with appressed, hispid hairs, while No. 1551, from nearly the altitude of tim- 
ber-line in the Sierra Nevada, is appressed-hispid, but green. 

Phacelia pachyphylla Gray, Proc. Amer. Acad. xix. 88(1884). Type locality, 
**dry alkaline lake.s near Calico Mines, Mohave Desert," California. 

In Furnace Creek Canon (Nos. 216, 357, 455), Johnson Cafion (No. 567), and Sur- 
prise Canon (No. 703). 

Our specimens differ from the ones that have been collected heretofore in their 
uniformly much larg<T corolla and correspondingly longer iilaments and styles. 
The corolla is purple, 10 to 15 mm. long, and of about the same breadth. If this char- 
acter is constant the plant should constitute a new spt'cies, but it is possible that 
under different conditions of moisture the size of the corolla may vary widely. 

PhaceUa pedicellata CJray, Syn. Fl. ii. pt. i. 160 (1878). Type locality, ''Lower 
California." 

In the Funeral Mountains, between Ash Medows and Furnace Creek (No. 436). 
Our specimens have attained a height of 28 to 40 cm., have stout, branching, brittle 
stems, sometimes 1 cm. thick at the base, are densely glandular-hairy, when fresh 
have the rank odor of crushed onions, and, while drying, gave the characteristic 
brown stain of Phacelia more abundantly than did any other species. The pub- 
lished description of the leaves may be somewhat extended. They are oblong 
in outliue, pinnately compound with 3 to 9 oblong pinnie, the lower, in the fully 
developed leaves, stalked and lyrately ])innatifid into 2 to 5 lobes. The upper pinnse 
are sessile and often coutluent, while all are doubly pinnatiiid-crenate. 



Willd. Euum. Suppl. 9 (1813), 
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The species appears to have been collected ouly iu the original locality by Dr. 
Streets; at Yucca Mohave Connty, Arizona, in 1884, by Marcus E. Jones; and near 
Campo, in the Colorado Desert, in 1889, by C. R. Orcntt. By the discovery of the 
latter locality, together with those in the Death Valley region, the range of the 
species is established as confined to the Lower Souoran zone of the desert. 

PhaceUa perityloides Coville, Proc. Biol. Sec. Wash. viL 75 (1892). Type 
locality as given below. Plate XV. 

'^Suflfrutescent perennial 10 to 20 cm. high, diffusely branched, densely leafy; stem, 
as well as branches, leaves, and calyx, viscid with glandular hairs, or at the base 
densely villous-tomentose ; leaves alternate; petiole 7 to 15 mm. long; blade orbicu- 
lar, with truncate to cordate base, crenate-dentate or even loberl, 7 to 12 mm. in di- 
ameter, the hairs shorter than on the stem and petiole ; flowers in loose racemes 
terminating the branches; pedicels 3 to 5 mm. long; calyx about 4 mm. long, the 
lobes oblong-spatulate, obtuse; corolla cream-white, sparingly glandular-hairy, 
twice as long as the calyx, its narrowly campanulate tube longer than the calyx and 
its short orbicular lobes abruptly spreading; appendages 10 semilanceolate, vertical 
lamellsB free from the filaments; the 3 veins of each corolla lobe continuing distinct 
to the base of the tube ; stamens included in the throat of the corolla ; anthers oblong ; 
ovary and included style sparingly short-hairy; style tips very short, divergent; 
capsule narrowly ovate, bluntly acute, 3 to 4 mm. long; seeds apparently very nu- 
merous, oblong, angulate by compression, scrobiculate. 5 mm. long. 

''The plant closely resembles a small congested specimen of Perilyle emoryi. The 
form of the leaves is very similar to that in P, rotuudifolia, but the plant, while be- 
longing to the subgenus Euiocay differs from all its species in being suffrutescently 
perennial. The cream- white corollas form another conspicuous character. 

''Type specimen in the United States National Herbarium, No. 524, Death Valley 
Expedition; collected March 31, 1891^ in Johnson Cafion, Panamint Mountains, Cali- 
fornia, by Frederick V. Coville." 

PhaceUa pulohella Gray, Proc. Amer. Acad. x. 326 (1875). Type locality, "S. Utah." 

In the Vegas Wash, Nevada (No. 402). But one specimen was collected and that 

only iu early flower. The calyx is 7 to 9 mm. long and the corolla one-half longer to 

nearly twice as long, while the appendages of the corolla are semilinear rather than 

seniioblong. The plant resembles this species, however, more nearly than any other. 

Phaoelia ramosisaima Hook. Fl. Bor. Amer. ii. 80 (1838). Type locality, "dry 
rocky plains of the Columbia, near the Priest's Rapid, 'and at the Stony Islands, 
N. W. America." 

Near Crystal Spring, Coso Mountains (No. 932), and in the vicinity of Fort Tejon 
(No. 1154). 

PhaceUa rotundlfoUa Torr. Bot. King Surv. 253 (1871). Type locality, "Southern 
Utah." 

In Surprise (No. 633) and Hall (No. 691) cafions, Panamint Mountains. This is a 
Lower Sonoran species of the desert region of California, Nevada, Utah, and Arizona. 

PhaceUa tanaoetifoUa Benth. Bot. Reg. xx. t. 1696 (1834). Type locality, "Cali- 
fornia." 

Tejon Mountains (No. 1189). 

This plant was probably first described in Trans. Hort. Soc. Lond. ser. 2. i. 479, but 
the dates of istmo of the several parts of that publication are not precisely known. 

Lemmonia califomlca Gray, Proc. Amer. Acad. xii. 162 (1877). Type locality, 
"San Bernardino County, California, on Bear Valley Creek, on the headwaters of 
the Mohave River." 

Observed only on the western slope of Walker Paw (No» 1022), and at a few points 
between Kernville and CaUonto. 
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Zrloardia watsonl Torr. Bot. King Surv. 258 (1871). Type locality, "on foot-hills 
of Trackee Pods and the Trinity Mountains, Western Nevada; 4-4, 500 feet latitude." 

In Surprise (So, 654; and Willow Creek (No. 837) canuns; Panauiint Mountains. 
This peculiar plant has been found at several widely separated points in Utah, 
Nevada, and soutlieasteru California, but it appears to be nowhere abundant. Its 
zonal position is not clear, but in the two places in which it was collected it occurred 
near the line between the Upper and Lower Sonoran zones. 

Bmmenanthe penduliflora Bcnth. Trans. Linn. Soc. xvii. 281 (1837). Type 
locality Califomian, but not specifically p^ivcn. 

This is one of the few plants that grow in the desert as well as the intramontane 
regions of California. It occurred in Johnson (No. 552) and Surprise (No. 602) cafions, 
Panamint Mountains, at both points in the upper part of the Lower Sonoran zone, 
and again along the road from Kernville to Caliente (No. 1056), below the chaparral 
belt. 

Draperla syatyla (Gray) Proc. Araer. Acad. vi. 37 (1861), under Kama; Torr. 
Proc. Amer. Acad. vii. 401 (1868). Type locality, " in the interior of California." 

In the valley of the Kawcah River (No. 1339). This, the only species of the 
genns, is confined to the Sierra Nevada of California. 

Eriodictyon angustifolium Nutt. Pl.Gamb. 181 (1848). Type locality, <'on the 
Sierra of Upper California." 

In the regions in which the expedition met with this plant and E, califomicum 
the two did not intergrade, and until more is known of the supposed connecting 
forms in extreme southern California and Lower California, it seems best to treat 
them as distinct. HJ. anguatifoUum was found only in Mountain Springs Pass, 
Charleston Mountains. 

Eriodiotyon californicum (Hook. & Am.) Bot. Beech. 364 (1840-41), nnder Wig- 
aiidtfl/ Greene, Pittonia, ii. 23(1889). T3'pe locality Californian. The type speci- 
mens were collected by Douglas. 

This is the Eriodictyon glutinosum of Benthnm. It was seen on the south slope of 
Cajpu Pass (No. 107), again on the South Fork of Kern River near Kernville (No. 
lOM), and at several points between that place and Tehachapi Valley, growing 
below the chaparral belt. The species is, therefore, characteristic of the Lower In- 
tramontane zone of southern (-alilbrnia. It is the coihmon yerba santa. 

Exlodictyon tomentosum Benth. Bot. Sulph. 36 (1814). Type locality Califor- 
nian. The original specimens were collected by Douglas. 

It should be noted that if tliis species i)rove8 to be confluent with E, craaeifoHum 
Benth., from San Diego, California, that name has precedence over E. tomentosum. 

The plant was collected in the Canada de las Uvas (No. 1142) ; and was found also 
by Dr. Merriam in the valley of Peru Creek, on the south slope of the l^iebre Moun- 
tains. 

Marilaunidium aretioidea (Hook. & Am.) Bot. Beech. 374 (1840-41), under Eutooa. 
Type locality, "between Burnt and Mallieur Rivers," eastern Oregon. 

Near Willow Creek, Panamint Mountains (No. 765). This species was first placed 
doubtfully in Eutoca, afterward^ separated interrogatively as a section of that 
genus under the subgeneric name ConanthuHj and finally' erected into a genus of 
the same name. The close relationship of the genus, which contains but this 
species, with our other desert species of Nama has long been recognized. Ben- 
tham and Hooker say of it,^ ''Genus a PhaveUa parum distiiictuni hnbitu, 



»A. DC. Prodr. ix. 295 (1845). 
•Wats. Bot. King Surv. 256 (1871). 
»Gen. PI. ii. 829(1876). 
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seminibns lievibaSy stuminibus insequalibus, et boo obaractere Namm accedit, 
a qua imprimis stylia connatis diffort." Asa Gray also said/ ''Asinglo spucieH, 
wbioh would be referred to Nama except for the united styles.'' Ui>on exaniiiia- 
tion of MarilaHnidiwti {Noma) demisBum it is fouud that the two styles, while organ- 
ically distinct, are usually closely coherent throughout the greater part of their 
length. In the process of drying, however, the styles are usually drawn apart. 
In ConanihuB aretioides the styles when dried still remain attached. It was ascertained 
by Miss Effie A. South worth, who kindly examined the styles of both plants in 
transection, that in Conanthtu the two styles have become organically connected, the 
epidermis being merely slightly indented along the line of union, while in Afarilauni- 
dium demisBum the epidermis of each style continues entirely across the line of cohesion. 
Such a difference alone, however, is too insignificant to form the basis of a genus. 
Since this character of united styles alone keeps ConanthtiB distinct, it being in all 
other respects a Marilaunidium, it seems best to transfer it to that genus, as a species 
closely related to M, demiBBum, 

The species is known only from the Upper Sonoran zone in the Great Basin 
region of Oregon, California, Nevada, and Arizona. 

Marilaunldium demlBBum (Gray) Froc. Amer. Acad. viii. 283 (1873), under 
Nama; Kuntze, Rev. Gen. PI. ii. 434 (1891). Type locality, "dry or desert regions 
of Nevada." 

In the Vegas Wash, Nevada (No. 413), in Mill Creek Canon, Panamlnt Mountains 
(No. 758), western slope of Walker Pass (No. 1023), at Leacli Point Spring (No. 1871), 
and between Ash Meadows and Furnace Creek Ranch (No. 2153). The styles of this 
species are often coherent except at the base and the apex. It is confined in the 
United States to the Lower Sonoran zone of southeastern California, Nevada, Utah, 
and Arizona, and extends southward into Sonora and Lower California. 

Marilaunidium rothrockii (Gray) Bot. Cal. i. 621 (1876), under Nama; Kuntze, 
Rev. Gen. PI. ii. 434 (1891). Type locality, "meadows, on S. Kern River, at 5,000 
feet." 

In the Sierra Nevada near Soda Springs (No. 1006), near Whitney Meadows (No. 
1719), and on the Hockett Trail between Lone Pine and Big Cottonwood Meadows 
(No. 2152). Of a group of three species of Nama, anomalous in habit and confined 
in distribution to the San Bernardino and SieiTa Nevada ranges, Professor Greene 
has transferred two, N. Jobbii and N parryif to Eriodietyon ; and although N, roth- 
rockii has the technical capsular character of A'ama, one can not doubt from the gen- 
eral characteristics of the plant that its genealogical source is the Eriodietyon generic 
type. 

This plant was always found in or a little above the zone of Pinus jeffreyi, 

B0RAOINACE2. 

Coldenla oaneacens DC. Prodr. ix. 559 (1845). Type locality, ''in Mexico inter 
Santander et Victoria,'' State of Tamaulix)as. 
At Bunkerville, Nevada (No. 1935). 

Coldenla hispidisaima (Torr.) Pac. K. Rep. ii. pt. iv. 170 (1855), under Eddya;* 
Gray, Proc. Amer. Acad. iv. 340 (1862). Type locality, "on the Rio Grande about 
El Paso." 

Near the Vegas Wash, Nevada (No. 1898). In these specimens the surface of the 
leaf, between the bristles, is canescently short-villous. 



> Syn. Fl. ii. pt. L 171 (1878). 

« With the description is published the note **Ehretiaf hispida of the first edition 
of this report.". I am unable to find the x>nblication to which allusion is thus made. 
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Coldenla nuttallii Hook. Eew Joarn. Bot. iii. 296 (1851). Type locality, as taken 
from Nnttall's plant, " Rooky Mountains." 
Between Darwin and Eeoler (No. iM7). 

Coldenia plicata (Torr.) Bot. Mox. Bound. 136(1859), as Tiquilia hrevifolia plicata. 
Type locality "desert west of the Colorado, California.'' 

Near Saratoga Springs, Death Valley (No. 248), and near the Vegas Wash, Nevada 
(No. 1897). This plant has passed currently under the name Coldenia palmeri, 

Heliotropium curaasavicum L. Sp. PI. i. 130(1753). Type locality, '4uAmoricie 
calidioris miuritimis." 

This noarly cosmopolitan herb grew almost everywhere about alkaline pools, both 
in the desert and in the Tulare Plains. Specimens were collected in Furnace Creek 
Cafion (No. 217) and near St. Thomas, Nevada (No. 1927). 

Peotocarya linearis (Ruiz &, Pay.) Fl. Peruv. ii. 6 (1799), under Cynoglossum ; 
DC. Prodr. x. 120 (1846). Type locality, '' in Sancti Jacobi Chilcnsis campis aridis." 

In the Vegas Wash, Nevada (No. 432), and at several points in the Panauiiut Moun- 
tains (Nos. 488, 675, 721). I have seen no Chilian specimens, but 1 have followed Dr. 
Gray in adopting that name for our plant. 

Peotocarya peniclUata (Hook. «& Arn.) Bot. Beech. 371 (1840-41),under Cjfnoglot- 
Bum; A. DC. Prodr. x. 120 (1846). Type locality Californian. 
Near Havilah (No. 1089). 

Peotocarya setoaa Gray, Proc. Amer. Acad. xii.81 (1876). Type locality, ''S. E. 
California, on the desert plains of the Upper Mohave River.'' 

The plant was seen only in Surprise (No. 642), Mill Creek (No. 800), and Willow 
Creek cafions, Pauamint Mountains, between Koeler and Crystal Spring, and on the 
divide between Kernville and Havilah (No. 1055). 

Lappula diffusa (Lehm.) Pug. ii. 23 (1830), under Echinospcrnum; Greene, 
Pittonia, ii. 182 (1892). Type locality not given. The original specimens were col- 
lected by Douglas, probably in California. 

In the Sierra Nevada (Nos. 1396, 1484), and in the White Mountains (No. 1811). 
No. 1396 only has fruit. In the other specimens the corollas are not so broad as they 
have been described. 

Allooarya callfomica (Fisch. &, Mey.) Ind. Sem. Petrop. ii. 42 (1835), under 
Myosotis; Greene, Pittonia, i. 20 (1887). Type locality, "in Nova California circa 
ooloniam Ros8[icam]." 

Whitney Meadows, Sierra Nevada (No. 1620). These specimens are from an altitude 
unusually high for the species, and they vary in habit from the common form of lower 
elevations in being of small size, dopressod, and with short, procumbent branches. 
Specimens from an altitude of 3,000 meters in the Rocky Mountains of Colorado are 
also small. 

Plaglobothrya tenellns (Hook.) Kew Jouru. Bot. iii. 295 (1851), under Myosotis — 
Nntt. MS.; Gray, Proc. Amer. Acad. xx. 283 (1885). Type locality, **sunny slopes of 
the mountains along the valley of Cceur d'Aleiue River." Idaho. 

Near Havilah (No. 1085). Hooker's original mention of this plant can barely con- 
stitute publication. 

>. rl. 

Plaglobothrya torreyi Gray, Proc. Amer. Acad. x. 58 (1875), under /'stem erect, 
Gray, Proc. Amer. Acad. xx. 284 (1885). Type locality, " Sierra Nevad ae stem some- 
in or near the Yosemite;" and " Sierra Valley." 

This species has not been reported sinc« it was first described, 
collected near Whitney Meadows, Sierra Nevada (No. 1716). 
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Sonnea joneBil (Gray) Syn. Fl. ii. pt. i. 430 (18^), noder Plagiohothryt ; Greene, 
Pittonia,!. 23 (1887). Type locality, <'S. E. California on the Colorado near The 
Needles." 

In Johnson Cafiou (No. 518) and in Hnll Canon (No. 695), Panamint Mountains. 



Oreocarya fulvocanescens (Wats.) Bot. King Surv. 243 (1871), as Eritrichium 
glomeratum fulvocaneticetis; Greene, Pittonia, 1. 58 (1887). Type locality, ''freqnent 
in the mountains through Nevada, from the base to nearly the highest peaks, and also 
found in the Wahsatch ; 5-11,000 feet altitude." 

In the Inyo Monnt-ains (No. 2151). 

Oreocarya glomerata (Pursh) Fl. ii. 729 (1814), under Cynoglossum; Greene, 
Pittonia, i. 58 (1887). Type locality, "in Upper Louisiana." 
Vegas Valley (No. 1888). Our specimen is without mature fruit. 

Oreocarya holoptera (Gray) Proc. Amer. Acad. xii. 81 (1876), under Erittiohium; 
Greene, Pittonia, i. 58 (1887). Type localities, " S. Utah," and " Ehrenberg, Arizona." 

In Hall (No. 693) and Surprise (No. 705) canons, Panamint Mountains. This 
species has not been reported since it was first described. In many respects it ex- 
ternally resembles Cryptantke racemosa, but it is not suffrutescent. 

Eremocarya micrantha (Torr.) Bot. Mex. Bound. J.41 (1859), under Eriiriehium; 
Greene, Pittonia, i. 59, 1887. Type locality, "sand hills, Frontera, Texas, and in other 
places along the Rio Grande." 

This occurred near Swansea, Owens Valley (No. 874); in Willow Creek CaTion, 
Panamint Mountains; and in the western part of Antelope Valley, Mohave Desert. 
Like Plagiohoihrya torreyi the juice of this plant stains the pressing sheets a hand- 
some mauve color. 

Piptocalyx circumscisBUB (Hook. & Am.) Bot. Beech. 370 (1840-41), under Liih- 
ospermum; Torr. Bot. Wilkes Exped. xvii. 414 (1874). Type locality, *' Snake Fort, 
Snake Country," probably in Idaho. 

Found between Ash Meadows and Furnace Creek (No. 445) ; in Surprise CaRon, 
Panamint Mountains, at 1,800 meters (No. 641); near Keeler (No. 850) ; in Willow 
Creek Cafion, Panamint Mountains (No. 766); between Keeler and Crystal Spring; 
near Lone Pine (No. 887) ; in Owens River Valley (No. 1775) ; and in Antelope Valley. 
All these localities are in the upper part of the Lower Sonoran zone. 

Piptocalyx dichotomuB Greene, Bull. Cal. Acad. i. 206 (1885), under Krynitzkia; 
Greene, Pittonia, i. 60 (1887). Type locality, "eastern base of the Sierra Nevada, 
between Boca and Verdi." 

Big Cottonwood Meadows (No. 2110). This plant has not been reported since it 
was first collected near the border line between Nova<la and California. 

Cryptanthe ambigua (Gray) Syn. Fl. ii. pt. i. 194 (1878), as Eritrichium muricU' 
latum amhiguum; Greene, Pittonia, i. 113 (1887). Type locality not given; range, 
"California and Nevada to Washington Terr[itory]." 

In the Tejon Mountains (No. 1186). 

Cryptanthe anguBtlfolia (Torr.) Pac. R. Rep. v. 363 (1857), under ^HfnV^twm ; 

Greene, Pittonia, i. 112 (1887). Type locality, "on the Colorado and Lower Gila, 

westward to the mountains." 

leiiyx Bennett Wells, Death Valley (Nos. 199, 479), in Furnace Creek Cafion (Nos. 

— ^d in the Vegas Wash (No. 424). No. 479 is a form of C. angustifolia with 

s w*«ii ih '^'^®^^ inflorescence than in the typical form. It is the same as No. 606, 

^^, / Vrom Angeles Bay, Lower California. This species is abundant in the 
of this report. „ o ^f *- 
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Cryptanthe barbieera (Gray) Syn. Fl. ii. pt. i. 194 (1878), under Eriinchium; 
Greene, Pittouia, i. 114 (1887). Type loctility not given; range, ''S. CalifuruiOy from 
Santa Barbara Co. to S. Utah and Arizona.*' 

In Mill Creek Caflon, Pananiint Mountains (Ko. 803). 

Cryptanthe cyoloptera Greene, Bull. Cal. Acad. i. 207 (1885), under KrynitzJcia; 
Greene, Pittonia, i. 120 (1887). Type locality, ^^ Arizona, at Tucson." 
The characters originally assigiuMl to this plant, "Nutlets all winged; wings 
• • * continuous a<Toss the base [of the nutlet]; ventral face not muricate," 
distingnish it clearly from the original of C. pterocarifa. In that plant one of the nut- 
lets is uniformly wingless, while the wiuj^ in the others does not extend across the 
base of the nutlet, the inner face of which is usually muricate. In both .plants, par- 
ticularly C. c^cloplera, the wings vary freely from entire to deeply crenate. Dr. Gray 
nnited the two plants under C. pierocarya, but I have not found a satisfactory series 
of iutergrades. The species was seen in Furnace Creek Cation (No. 444), and in 
Johnson and Surprise caflons (No. 720), Pananiint Mountains. 

Cryptanthe flacoida (Lelim.) Pug. ii. 22 (1830), under J/i/o«o/i»— Dougl. MS. ; 
Greene. Pittonia, i. 1-15 (18><7). Type locality not given; plant collected byDoughis. 
Between Kemville and Havilah (No. 1054). 

Cryptanthe intermedia (Gray) Proc. Amcr. Acad. xvii. 225 (1882), nxxder Eritri- 
ekium; Greene, Pittonia, i. 114 (18S7). Type locality, "southern part of California 
to adjacent Arizona." 

In the Vegas Wash (No. 423), in Furnace Creek Cailou (No. 442), in Johnson 
Canon (No. 55S), in Hall Cafion (No 700), and between Kemville and Havilah (No. 
1058). This is one of the most abundant species of the genus in the Lower Sonoran 
zone. 

Cryptanthe pterocarya (Torr.) Bot. Wilkes Exi)0'l. xvii. 415 (1874), under Eritri. 
Mum; Greene, Pitt<mia, 1. 120 (1887). Type locality, " Walla Walla River, Washington 
Territory." 

Near Crystal Spring, Coso Mountains (No. 020). 

Cryptanthe racemosa (Gray) Proc. Amer. Acad. xvii. 226 (1882), under Eritri- 
ckium — ^Wats. in herb. ; Greene, Pittonia,!. 115(1887). Type locality, '^Mesquite 
Cafion, San Bernardino County, California." 

This is the only sufTrutescent Cryptanthe known. It occurred in acanonofthe 
Funeral Mountains, oppositi^ Bennett Wells (No. 200), antl in Surprise (No. 704; and 
Willow Creek cafious, Pauamint Mountains. Ihc species always grew in eailons 
and always within the limits of the Lower Sonoran. One specimen was collected^ 
the wood^' base of which was 7 mm. in diameter. 

Cryptanthe ramoaiaaima Greene^ Bull. Cal. Acad. i. 203 (18^5), under Krynitzlcia; 
Greene, Pittonia, i. 116 (1887). Type locality, ''Mohave Desert." 

Near Bennett Wells, Death Valley (Nos. 197, 480, 2150), in Furnace Creek Cafion, 
Funeral Mountains (No. 446), in Surprise Cafion, Pauamint Mountains (No. 701). 
The specitic name is probably untenable, since it was tir8t proposed by Dr. Gray' 
as a substitut-e for the older Eritrichiam {now Cryptanthe) raccmosutHf and at that 
time included only by an error the plant to which Professor Greene has limited it. 
The species is abundant on the open gravelly mesas of Death Valley, and probably 
in many other parts of the Lower Sonoran zone. 

Cryptanthe recnrvata sp. nov. Plate XVI. 

Plant annual, 10 to 15 cm. high, sometimes depauperate and smaller; stem erect, 

Obually branching, apprcssed-hirsute, the hairs on the lower part of the stem some- 

* Pruc. Amer. Acad. xx. 277 (1885). 
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times divergent; leaves llnoar-oblaDceolate, the larger ones about 1.5 cm. long, 
divergently hirsute; inflorescence raccmi form; false racemes terminating the main 
axis and the branches, in fruit 2 to 4 cm. long, secnudiflorous ; flowers *2 mm. long ; 
corolla minute, barely exsorted from the calyx; fruiting calyx 3 to 4 mm. long, re- 
curved; sepals linear-filiform, slightly dilated and keeled near the base, hirsute 
with a few small hairs like those of the stem, and hispid toward the base with stiff 
divergent hairs half ns long as the calyx; nutlet single, 1.5 to 1.8 mm. long, muricu- 
late on both faces, ovate-lanceolate or ovate with an acumination, apex slightly 
incurved, angles rounded, a faint median line visible on the back, the inner face 
with a closed groove dilatod into a small triangular areola at the base. 

Type specimen in the United States National Herbarium, No. 713, Death Valley Ex- 
]>edition; collected April 21, 1891, at an altitude of 800 meters, in Surprise Cafion, 
Panamint Mountains, Inyo County, California, by Frederick V. Coville. 

llie sheet of No. 850, King Survey, in the National Herbarium, distributed as 
Eritrlohium anguslifolium, contains a specimen of this plant. It was collected in the 
Trinity Mountains, Nevada, at an altitude of 5,000 feet. In the Gray Herbarium is 
a sheet of the same plant, collected at Candelaria, Nevada, in 1886, No. 260, by W. 
H. Shockley. Dr. Gray referred it doubtfully to C, angnatifolia. The species may be 
distinguished at sight from all the related ones by its recurved fruiting calyx. 

Cryptanthe aabmollia (Gray) Proc. Amer. Acad. xiii. 374 (1878), aa Eriirickium 
holopterum suhmoUe, Type locality, ''St. George, S. Utah." 

Surprise Caflon, Panamint Mountains (No. 714). This is the Krynitzkia Ht4ihenH$ 
of Gray. The species is now for the first time reported from California. It has l»een 
collected also at Yucca, Arizona, by Jones, and at Candelaria, Nevada, by Shock- 
ley, No. 347, of 1886. 

Amsinckia apectabilia Fisch. & Mey. Ind. Sem. Petrop. ii. 26 (1835). Type 
locality not given. 
Near San Bernardino (No. 35). 

Amsinckia tesaellata Gray, Proc. Amer. Acad. x. 54 (1874). Type localities, 
** Con tra-Costa Mountains near Monte Diablo" "FortTejon," 'near Carson City," 
"Sierra County," ''Humboldt Mountains," "and Pahranagat Mountains." 

This desert annual is confined to the Lower Sonoran zone of the desert. It was 
seen first in the Vegas Wash, near its mouth (No. 408), and afterward was found to 
be a common spring flower. It occurred in Johnson Cafion and the wash leading 
from it (Nos. 484, 517) ; in Surprise Cafion ; near the Summit Station, on the road from 
Mohave to Searles's; in Mill Cafion, and Willow Creek Cafion, Panamint Mountains; 
and near Crystal Spring, Coso Mountains. No. 484 only is in fruit. 

Polmonaria Bibirica L. Sp. PI. i. 135 (1753). Type locality, "in Siberia." 

Near Mineral King, Sierra Nevada (No. 1398). This is the Mertensia sihirica of 

most post-Linuioan authors. Our plant has larger flowers and more nearly glabroas 

calyx lobes than is usual in the American plant. 

CONVOLVI7LACE2I. 

Convolvulus longipea Wats. Amer. Nat. vii. 302 (1873). Type locality, "south- 
em Nevada. " 
Between Kemville and Havilah (No. 1065). 

Convolvulus villoauB (Kellogg) Proc. Cal. Acad. v. 17 (1873), under Calyslegia; 
Gray, Proc. Amer. Acad. xi. 90 (1876). Type locality, "on hillsides at Cisco, C. P. 
R. R., 6,000 feet high on Sierra Nevada mountains.'' 

Near.Mineral King, Sierra Nevada (No. 1441). The blades of the leaves reach 4.5 
cm. in breadth. 
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Cressa cretica tnudllensis (H. B. K.) Not. Qen. &, Sp. lii. 119 (1818), aa C. 
iruxiUen$i8; Choisy in DC. Prodr. ix. 440 (1845). Type locality, 'Ma arenosis salsis 
Ooeani Pacifici, prope Truxillo Peravianorum.^' 

Valley of the Virgin River, Nevivda (No. 1913). 

Coaoata oalifomioa Choisy, Cnsc. Euum. 279 (1841). Type locality, ''Noy[am] 
Califomiani. " 

This parasite \?as seen in the San Bernardino Valley (No. 102) ; in the caflon of 
Mesqaite Spring, Fnneral Mountains (No. 338); between Lone Pine and Olancha; 
along the South Fork of Kern River; and between Havilah and Kemville. The 
species is parasitic on a variety of shrubs. No. 102 growing on Adenoatoma fascicular 
turn, No. 338 on Feucephyllum achottii. 

SOLANACBiO. 

Solanum douglaaii Dnnal in DC. Prodr. xiii. pt. i. 48 (1852). Typo locality, ''in 
nova California.'' 
Hall Canon, Panamint Mountains (No. 696). 

Solanum nigrum L. Sp. PI. i. 186 (1753). Type locality not given. 
Near VisaUa (No. 1256). 

Solanum xanti Gray, Proc. Amer. Acad. xi. 90 (1876). Typo locality not given; 
range, ''California, throngh the sontliem and eastern parts of the State, but 
extending to Sierra County and to Nevada, near Carson.'' 

This handsome plant occurred near the head of Willow Creek, Panamint Moun- 
tains (No. 784); between Kernvillo and Havilah (No. 1064); and at other points 
between the latter place and Tehachapi Cafion. 

Phyaalia craaaifoUa Benth. Bot. Sulph. 40 (1844). Type locality, "Bay of Mag- 
dalena," Lower California. 

Fnmace Creek Cafion, Funeral Mountains (No. 214), and Boundary Cafion, Grape- 
vino Mountains (No. 976). The fruiting calyx in our specimen is only 1.5 cm. long. 

Lyoiumanderaonii Gray, Proc. Amer. Acad. vii. 388 (1868). Type locality, " S. E. 
part of State of Nevada." 

This shrub, which is a common and characteristic one of the Lower Sonoran zone 
in the Mohave Desert region, although not positively distinguished in the early 
winter, was later recorded near Swansea, at the western base of the Inyo Monntains ; 
on the Darwin Mesa (No. 879) ; in Saline Valley, at the mouth of Willow CreeH 
Cafion ; between Keeler and Crystal Spring; at many points between Lone Pine aod 
Walker Pass; on the west slope of Walker Pass; in Tehachapi Cafion; and in An- 
telope Valley. Dr. Merriam found the plant abundantly farther north and east, as 
follows: in Deep Spring Valley, California; Fish Lake, Ojisis, Indian Spring, Emi- 
grant, Timpahute, and Pahranagat valleys, Grapevine Cafion, and Pahroc Plain, 
Nevada; and the Beaverdam Mountains, Utah (No. 1950). 

Lyoium cooperi Gray, Proc. Amer. Acad. vii. 388 (18G8). Type locality, "east 
slope of Providence Mountain, in the Mohave District, California.^' 

This species is a stout shrub 1 to 2 meters high, with the bark of the trunk and 
larger branches smooth and dark brown. 

Along the western part of the Moliave Desert region, from Owens Lake sonthwanl, 
this plant was found in nearly the same localities as L, andersoniiy but ranging at a 
uniformly higher altitude in the Lower Sonoran zone. It nndoubtedly occurs at 
many other points eastward iu the desert. Specimens were collected in Willcw 
Creek Cafion, Panamint Mountains (No. 826) ; on the Darwin Mesa (No. 907) ; near 
Crystal Spring, Coso Mountains (No. 929) ; and in Gold Mountain, Nevada (No. 2005). 
Dr. Merriam found the shrub also in Oasis Valley, Amargosa Desert, and Mount 
Magrnder, Nevada. 
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Lycinm pallidum Miers, Ann. & Mug. Nat. HiHt. scr. 2. xiv. 131 (1854). Type 
locality, " iu Nova Mexico." 

Tliiti spec^js Yras observed by Dr. Merriam and Mr. Bailey in the Beaverdam 
Mountains, Utah (No. l'J51), and in the valley of the upper Santa Clara. 

Lycinm torreyi Gray, Proc. Amer. A<*ad. vi. 47 (1861). Type localities, "Texas, 
on the Rio Grande, to Fort Yuma, interior of California." 

In the valley of the Mnddy River near St. Thomas, Lincoln county, Nevada (No. 
1928), and at St. George, Utah (No. 1952). 

Datura meteloidea DC. Prodr. xiii. pt. i. 544 (1852). Typo locality, "in calidis 
Novae HispanisB regionibus." 

This western representative of the eastern jimson weed occurred occasionally in 
the desert, usually in cnltivated and therefore moist ground. It was seen at Corn 
Creek, Vegas Valley; in Johnson,* Surprise, and Hall canons, Panamint Mountains; 
near Lone Pine; and near Indian Wells. In the iutramontane region it was of 
common occurrence in similar situations. 

Nicotiana attennata Wats. Bot. King Surv. 276 (1871)— Torr. MS. Type localities, 
"near Carson City," "Lake Washoe," "Fort Tejon," points in Nevada and Cali- 
fornia. 

Near Crystal Spring, Coso Mountains (No. 913). This species is characteristic 
of, if not entirely confined to, the Great Basin and desert regions. In intramontane 
California it appears to be replaced by X, higeloviif but a sufficient amount of material 
to decide this question was not collected. 

Nicotianatrigonophylla Dunal in DC. Prodr. xiii. pt i. 562 ( 1852). Type locality, 
"in Mexico ad Aguas calionteM,'' State of Aguas Calientes. 

This plant is a common one in cafions of the desert mountains. Specimens were 
collected in the Funeral Mountains, near Saratoga Springs (No. 255), and iu John- 
son CaQon, Panamint Mountains (Nos. 515, 519). In No. 255, a winter specimen with 
mature fruit, the capsules are one-half ox^^eeded by the calyx, a character attrib- 
uted to N, palmeri. In the whole region examined by the survey this plant oc- 
curred only in cafions or steep rocky slopes, and was invariably a slightly 8ufi*rut<$s- 
cent perennial. Other specimens from western Mexico and Lower California exhibit 
the same tendency, although the species is described as annual. 



CSROPHULARIACEJQ. 

Mohavea breviflora sp. nov. Plate XVII. 

Annual; stem simple, or branched from the base, 12 cm. or less high; leaves 1 to 4 
cm. long, oblong-lanceolate, acuminate at the apex, tapering at the base into a mar- 
gined petiole; calyx lobes linear-oblong, obtuse or bluntly acnt<.', about 10 mm. in 
length; corolla 18 to 20 mm. long, its lobes entire or slightly undulate; lower lip 5 
to 7 mm. long above the yellow palate, cleft nearly to it; palat« pubescent over 
nearly it« entire surface; set^ls 2 to 2.5 mm. long; otherwise resembling Mohavea 
riHvida. 

Type specimen in the United States National Herbarium, No. 547, Death Valley Ex- 
pedition, roUeeted April 4, 1891, in Johnson Cafion, Panamint Mountains, California, 
by Frederick V. Coville and Frederick Funston. 

This plant may be distinguished readily from M, riscida by its smaller size, shorter 
and broader leaves, and proportionally much short-er corolla limb. M, Hscida grows 
20 to 30 cm. high and has a corolla 30 to 35 mm. long, erose denticulate lobes, and 
lower lip 18 mm. long above the palate, the sinuses reaching only tp within 10 or 12 
mm. of that organ. The corolla of M, visdda is conspicuously purple-dotted and has 
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a pnrple-tlpped palate, while the lemon-yellow corolla in onr specieslios very few and 
inconspicnous, if any, purple dots. In both species of the genus there is found to 
be a rudiment of the fifth stamen, similar to the rudiments of the other two abortive 
ones. 

The plant was first observed in Long Valley on the same d.iy on which we entered 
Death Valley, and afterward in the southern part of the Funeral Mountains, near 
Saratoga Springs ; on the mountain slope east of Keating Springs; in Furnace Creek 
Cafion ; in the Vegas Wash ; in Johnson (No. 547), Hall, and Surprise cafions, Panamint 
Mountaios; and in a cafton of the Inyo Mountains, near Swansea. 

Antirrhinom filipes Gray, Bot. Ives Exped. 10 (1860). Type locality, 'Meseri 
arroyos,'' along the Colorado River. 

Between Ash Meadows and Furnace Creek Ranch (No. 459), and in Johnson Cafion, 
Funeral Mountains (No. 525). About the base of the plant in our specimens are 
borne cicistogamons fertile flowers, the corollas of which scarcely exceed their calices. 
The flowers borne above have corollas of the normal size, about 15 mm. long. From 
specimens bearing only clcistogamous flowers the plant was evidently first described, 
while other specimens collected later near Fort Mohave, Arizona, bearing large co- 
rollas, were described ' as ^. cooperi, 

Scropbularia califomioa Cham. Linno^a, ii. 585 (1837). Type locality, "ad por- 
tum St. Francisci." 

Observed in Surprise, Willow Creek (No. 959), and Mill Creek cafions, Panamint 
Mouiitk'iins; near Crystal Spring, Coso Mountains (No. 912); and in the valley of 
Kern River, between Walker Pass and Caliente. In the ultramontane station the 
plant grow near the line between the Upper Souoran and Lower Sonoran zones. 

Pentstemon acuminatus Lindl. Bot. Reg. xv. 1285 (1829) — Dougl. in herb. Type 
locality, "barren sandy plains of the Columbia." 

Bkick Cafion, White Mountains (No. 1793). Our specimens are but 20 to 30 cm. 
high, and the bracts of the inflorescence are not so consx^icuously developed as they 
Qsaally are in the species. 

Pentstemon antirrhinoidea Benth. in DC. Prodr. x. 594(1846). Type locality, 
"in California." 
On the south slope of the San Bernardino Mountains (No. 105). 

Pentstemon azureus parvulus Gray, Syn. Fl. ii. pt. i. 272 (1878). Type locality, 
''northern part of California, in m )iintains above Jackson Lake, at 8,0J0 feet.'' 
Near Mineral King, Sierra Nevada (No. 1463). 

Pentstemon breviflonis Lindl. Bot. Reg. xxiii. t. 1946 (1837). Type locality 
Califomian. 
Between Walker Basin and Caliente (No. 1005). 

Pentstemon bridgesii Gray, Proc. Amor. Acad. vii. 379 (1868). Type locality of 
Bridges's specimen not speciflcally given ; of Bolauder's specimen, ** Yosemite Valley," 
California. 

Near Mineral King (No. 1443). 

Pentstemon centranthifolius Benth. Trans. Hort. Soc. Lond. ser. 2. i. 481 (1835), 
nnder Chelone; Benth. Scroph. Ind. 7 (1835). Type locality Califomian. 

On the south slope of the San Bernardino Mountains (No. 121) and in the Cafiada 
de las Uvas (No. 1143). 

Pentstemon oonfertus procerus (Graham) Edinb. New Phil. Jouni. vii. 348 (1829), 
as /*. procerus — Dougl. MS. Type locality not specilically given. 

In the high Sierra Nevada (Nos. 1449, 2019, 2138), and the White Mountains (No. 
1810). This plant has passed for many years under the name rentstemon vouferius 
eoTuleo-j) u rp u reui. 

»Proc. Amer. Acad. vii. 376 (1868). 
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Pentstemon davidsonii Greene, Pittoiiia, ii. 241 (1892). Typo locality, ''on Mt. 
ConnesSy at an altitude of 12,300 feet/* 

This plant is clearly' dietingnlHhable from P. newherryi by its purple corollas, in- 
cluded anthers, and smaller, entire leaves, that plant having a red corolla, anthers 
visible in dried specimens, and larger, serrate leaves, it was found at timber line 
above the belt of P. newberryi, and has been collected at Mono Pass, on Mount Shasta, 
and in the Cascades. Our specimens came from Farewell Gap (No. 1574), and Arom 
the mountains north of Whitney Meadows (No. 1665). 

Pentstemon fraticiformia sp. nov. 

Perennial, suffrutosccnt, 30 to 50 cm. high, much branched from the base, glabrous 
throughout; leaves narrowly linear-lanceolate, .S to 5 cm. long, 2.5 to 5 mm. broad, 
entire; inflorescence paniculate; pedicels and int:ernodes of the branches of the 
panicle commonly 1 or 2 cm. long; sepals ovate, abruptly acute or short-acuminate, 
4 to 5 mm. long, the narrow hyaline margins entire or obsoletely denticulate; corolla 
pink or pale rose-color, about 2.5 cm. long, cleft about one-third its length, the 
throat broad, the lower lip bearded, otherwise glabrous; fertile stamens glabrous, 
the anthers dehiscent through the commissure, andexplanate : sterile filament densely 
bearded at the apex; capsule narrowly ovate, with a spinescent acumination, the 
whole 1 to 1.5 cm. long, the four valves little diverging at maturity; mature seeds 
not seen. 

Type specimen in the United States National Herbarium, No. 2044, Death Valley 
Expedition, collected June 24, 1891, in Wild Rose Cafion, Panamint Mountains, 
Inyo County, California, by Vernon Bailey. 

The specific name is descriptive of the habit of the plant, which in its much 
branched, rounded form roHerablc* a tyi)ical desert shrub. The species has been col- 
lected in fruit in the Mohave Desert, by G. R. Vasey (No. 463 of 1880). In the Pana- 
mint Mountains the plant is an abundant and characteristic species of the nut pine 
belt. 

Pentstemon glaber Pursh, Fl. ii. 738 (1814). Type locality, '*in Upper Louisiana.'' 
Near Crystal Spring, Coso Mountains (No. 922), and in Wood Cafion, Grapevine 
Mountains (No. 1759). Our plants do not agroe with Pnrsh's description in all re- 
spects, but they belong rather to the type form than to any of the varieties indi- 
cated by Gray in the Synoptical Flora. 

Pentstemon labrosns (Gray) Bot. Cal. i. 622 (1876), ns P, harhalna labro8v$; 
Hook. f. Bot. Mag. ex. t. 6738 (1884). Type locality, "on Mount Pinos [California], 
south of Tejon, at 7,000 feet." 

Frazier Mountain (No. 1206). 

Pentstemon Isetus Gray, Proc. Bost. Soc. Nat. Hist. vii. 147 (1859). Type 
locality, near "Fort Tejon," California. 
Near Caliente (No. 1096). 

Pentstemon newbenyi Gray, Pac. R. Rep. vi. pt. iii. 82 (1857). Typo locality, 
"on rocks, forming broad tufts near Mount St. Joseph's, N. California." 
In the high Sierra Nevada (Nos. 1494, 1832, 2088). 

Pentstemon palmer! Gray, Proc. Amer. Acad. vii. 379 (1808). Type localities, 
"Arizona, in Skull Valley, and on Rio Verde, near Fort Whipple." 

Near Crystal Spring, Coso Mountains (No, 919), and near (x'allville, Nevada (No. 
1902). 

Pentstemon ternatus Gray, Bot. Mex. Bound. 115 (1859) — Torr. MS. Type 
locality, "mountains east of San Diego." 
Near Fort Tejon (No. 1167). 
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CoDiiuda bleolor Lindl. Bot. Reg. xx. t. 1734 (1834). Typo locality, "Cali- 
fornia.'' 
In the valley of Kings Riyer (No. 1858). 

CoUlnsia parryi Gray, Syu. Fl. ii. pt. i. 257 (1878). Typo locality, "San Ber- 
nardino Co., eontheastern California.'' 

Near Willow Creek, Panamint Mountains (No. 750). Our specimens, like tlios<A 
collected by Pringle in 1882 on "hills bordering the Mohave Desert," have the sterj/ 
glabrous and glaucous below, but above, like the iiedicels and calyx, sparingly gland- 
ular-hairy, and only 3 or 4 ovules in each cell. 

CoUiniia parriflora I.iudl. Bot. Reg. xiii. 1. 1082 (1827). Type locality "in the 
Ticinity of the river Columbia.'' 
Near Mineral King in the Sierra Nevada (Nos. 1520, 15G9). 

Collinsia tinotoria Bonth. PI. Hartw. 328 (1849)— Hartw. MS. Typo locality, 
''in montibns Sacramento." 
In the Tejon Mountains (No. 1174;. 

CoUlnsia torreyl Gray, Proc. Amer. Acad. vii. 878 (18(58). Type localities, 
"Mariposa, Big-tree Grove, and near Donner Lake," California. 
Near Mammoth, Mono County, California (No. 1820). 

Collinsia wrigbtii Wats. Proc. Amer. Acad. xxiv. 84 (1889). Typo locality, 
''on the Greenhorn Mountains, Kern County, California, at 6,000 to 7,000 feet alti- 
tude." 

Between Mineral King and Farewell Gap (No. 1566). Our specimens, which are 
not yet in mature fruit, have corollas 7 to 9 mm. long. In the type specimens, 
which were in full fruit, they arc of only about one-third this length and are un- 
doubtedly abnormally small, as corollas on old plants often are. 

Mimnlns bre^treri (Greene) Bull. Cal. Acad. i. 101 (1885), under ^Mnanicf. Type 
locality, "abont Donner Lake," California. 
Near Mineral King (No. 1456). 

Blimnlns cardinalls Lindl. Trnns. Hort. Soc. Lend. scr. 2. li. 70 (1842)— Dougl. 
MS. Type locality Cal i for niau. 

On the eastern slope of the Inyo Mountains (No. 1785), and near Yosemite (No. 
1855). 

Mimnlns deflexus Wats. Proc. Amer. Acad. xxiv. 84 (1889). Type locality, 
"on the drier edges of low wet places in Long Meadow, Tulare Co., California." 

Near Big Cottonwood Meadows, Sierra Nevada (Nos. 2139, 2140). In the vicinity 
of Whitney Meadows and Dutchers camp this species grew abundantly on granitic 
soil in open woods. Two forms occurred, ccmspieuoiis for diflerences in the coloration 
of their corollas. One form, No. 2140, has flowers, as originally described, yellow 
with purple dots in the throat and a purple upper lip. The other, represented by 
No. 2139, differs from the typical form in having the upper lip also yellow. No inter- 
grades in coloration were seen. 

2d[imnlns floribnndus Lindl. Bot. Reg. xiv. t. 1125 (1828). Type locality, "on 
moist rocks in the interior of the districts of the river Columbia." 
Near Three Rivers (No. 1288) and Kemville (No. 2ir>7). 

Blimnlus leptalens Gray, Proc. Amor. Acad. xi. 96 (1876). Type locality, 
"gravelly soil, in the Sierra Nevada, California, at 5,000 feet and upwards, soutli of 
the Yosemite, and in Sierra County." 



172 BOTANY OF THE DEATH VALLEY EXPEDITION. 

« 
In the liigh SieiTa Nevada (Nos. 1625, 2125), aDd in the White Monntains (No. 1798). 
The corollas of these specimens are larger than in the type specimens, reaching a 
length of 14 to 18 mm., bnt the same plant collected in the high Sierras by both 
Matthews and Kothrock has been referred here by Dr. Gray. 

Mimulus lewisii Pursh, F). ii. 427 (1814). Type locality, ''on the head springs 
of the Missonri, at the foot of Portage hill.'' 
Near Mammoth (No. 1828) and near Yosemite (No. 1856)^ both in the Sierra Nevada. 

Mimulus luteufl L. 8p. PI. ed. 2. ii. 884 (1762). Type lociility, "in Pern." 
In the Funeral (No. 330), Punamint (No. 707), and Argus (No. 740; mountains, and 
near Lone Pine (Nos. 896, 899). 

Mimulus luteuB alpinua Qray, Proc. Acad. Phila. 1863, 71 (1863). Type local- 
ity, "alpine region" of the Rocky Mountains. 
In the high Sierra Nevada (Nos. 1527, 2111, 2116). 

Mimulus mephitious Qreene, Bull. Cal. Acad. i. 9 (1885). Type locality, "Sierra 
Nevada, in the Yosemite region and northward.'' 
Black Ca&on, White Mountains (No. 1792). 

Mimulus mosohatus longiflorus Gray, Syn. Fl. ii. pt. i. 278 (1878). Type locality 
Califomian. 
Sequoia Park (No. 2097). 

Mimulus nanus Hook. & Am. Bot. Beech. 378 (1840-41). Type locality Califor- 
nian, but not specifically given. 
Valley of Big Cottonwood Creek, Sierra Nevada (No. 2137). 

Mimulus nasutus Greene, Bull. Cal. Acad. i. 112 (1885). Type locality, ''in 
Sonoma County, Cal., at Knight*8 Valley and Skaggs* Springs." 
Near Mineral King, Sierra Nevada (No. 1457). 

2d[imulus palmeri Gray, Proo. Amer. Acad. xii. 82 (1876). Type locality, ''8.E. 
California, on the Mohave River." 
Near Kemville (No. 1038). 

Mimulus pilosus (Benth.) Comp. Bot. Mag. ii. 57 (1836), under Rerpestia; Wats. 
Bot. King Snrv. 225 (1871). Tjpe locality, *' North California." 
Near Kemville (No. 1039), and along Peso Creek (No. 1248). 

Mimulus primuloides Benth. Scroph. Ind. 29 (1835). Type locality, ''Amer- 
[ica] boreali-occid[entali]." 
Near Mineral King (No. 1474). 

Mimulus rubellus Gray, Bot. Mex. Bound. 116 (1859). Type locality, ''wet 
ravines of the Organ mountains and Copper mines," New Mexico. 

Iw the Panamint (Nos. 637, 2021) and Grapevine (No. 1768) mountains, and in the 
Siena Nevada (No. 1524). 

Diplacus glutinosus Nutt. Bot. Mag. under t. 3655 (1838). 

The Diplacus found at many points on the western slope of the Sierra Nevada is 
supposed to be of this species. No specimens were collected. 

Ilysanthes gratiololdes (L.) Sp. PI. ed. 2. ii. 876 (1762), under Capi-aria; Benth. 
in DC. Prodr. x. 419 (846). Type locality, " in Virginise a^uosis." 
Near Visalia (No. 1261). 
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Zdmosella aqnatloa L. Sp. PI. ii. 631 (1753). Type locality Enropean. 
Between Trout Meadow aud Kern River, Sierra Nevada (No. 1586). 

Veronica amerioana Benth. in DC. Prodr. x. 468 (1816) — Schwoinitz MS. Type 
ioeality not given; range, ''in America boreali a Canada et Carolina usque ad iiuni[eu] 
Oregon et in in8[u]a] Sitcha." 

On Frazier Mountain (No. 1205) and in the White Mountains (No. 1808). 

Veionioa alpina L. Sp. PI. i. 11 (1753). Type locality European. 
Near Mineral King (No. 1560). 

Veronica serpylllfoUa L. Sp. PI. i. 12 (1753). Type locality, ''in Enropa & 
America septentrionali ad viae, agros." 
In the high Sierra Nevada (Nos. 1471, 1621, 1816, 2129). 

Castilleia afflnia Hook. «& Am. Bot. Beech. 154 (1833). Typo locality either 
near San Francisco or near Monterey. 
Tejon Mountains (No. 1178). 

Castilleia miniata Benth. in Hook. Fl. Bor. Amer. ii. lOG (1838)— Dougl. MS. 
Type locality, '* Blue Mountains [Oregonl, N. W. America." 
Valley of the Kawoah Siver (No. 1357). 

Castilleia minor Gray, Bot. Mcx. Bound. 119 (1859), as C. affinla minor; Gray 
Bot. CaL i. 573 (1876). Type locality, '' bed of exsiccated streams, near the Copx)er 
mines. New Mexico." 

Near Trout Meadows, Sierra Nevada (No. 1583). The specimens seem to be identical 
with those of No. 236, Wheeler Survey. Both have a galea comparatively longer 
ihan in typical C minoTf aud a lip longer and less callous than iu that species. They 
may be reduced specimens of C. stenantha, 

Castilleia parviflora Bong. Veg. Sitoh. 158 (1831). Type locality Sitkan. 
Iu the Funeral Mountains (No. 327), Pauamiut Mountains (No. 55 i), and Sierra 
Nevada (No. 1390). 

Orthooarpi^ lacerua Benth. PI. Hartw. 329 (18-49). "In valle Sacramento." 
Granite Creek, Sierra Nevada (No. 1839). These specimens are unusually small 
and most of their leaves are entire. 

Orthooarpua purpurascens palmeri Gray, Syu. Fl. ii. pt. i. 300 (1878). Type 
locality, "Arizona, near Wickenberg.'' 
Leibch Point Spring (No. 1869). 

Adenostegia rigida brevibracteata (Gray) Bot. Cal. i. 622 (1876), as CorHylan- 
ihun filifolius brevibracteatus; Greene, Pittonia, ii. 180(1891). Typo locality, "near 
Soda Spring on Keni River [Tulare County, California] at 8,500 feet." 

Near Soda Springs, Sierra Nevada (No. 1602). In our specimens the stems are 
not glabrous as describetl, but pubcrulent, like the common form of the species. 

Pedicularia attollena Gray, Proc. Amer. Acad. vii. 384 (1868). Type locality, 
"swamps in the Sierra Nevada, alt. 6-11,000 feet." 
In the Sierra Nevada (Nos. 1526, 1835). 

Pedicnlaris grcenlandica Retz. Fl. Scand. ed. 2. 115 (1795). Type specimen from 
Greenland. 
In the high Sierra Nevada (Nos. Uai, 1571). 

Pedicularia aemibarbata Gray, Proc. Amer. Acad. vii. 385 (1868). Type local- 
ities, "on Mount Dana, alt. 10,000 feet," "Ebbett's Pass, 7,000 to 8.000 foet," "iu or 
near the Yosemite Valley," "and Mariposa (Jrove, at and above 5,000 feet." 

Near Mineral King, Sierra Nevada (No. 1385). 
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OROBANCHACB2EI. 

Aphyllon californioum (Cham. «& Schlecht.) IJnn«PA, Hi. 134 (1828), nnder 
Orobancke; Gray, Dot. Cal. i. 584 (1876). Type locality, '' viciuia portuB 8t. Frao- 
ciHci Califorulae/' 

Near Fort Tejon (No. 1159). 

Aphyllon ooopari Gray, Proc. Amer. Acad. xx. 307 (1885). Tj-pe locality, "at 
Fort Mohave," Arizona. 
Between Furnace Creek and Ash Meadows (Nos. 344, 434). 

Aphyllon foaoionlatom (Niitt.) Geu. ii. 59 (1818), nnder Orohanche; Torr. & Gr. 
in Gray, Man. ed. 2. 281 (1856). Type locality, ''around Fort Mandan/' North Da- 
kota. 

Collected on the Darwin Mesa (No. 796), growing on ArUmma tride»UUa. 

LENTIBULARIACBJEI. 

ntrlcularla minor L. Sp. PI. i. 18 (1753). Typo locality European. 
Whitney Meadows (No. 1635). The specimens have no flowers nor fruit. 

Utrloularia vulgaris L. Sp. PI. i. 18 (1753). Type locality European. 
In one of the Kern River Lakes (No. 1725). 



BiaNONIACE2l. 

ChilopaiB linearis (Cav.) Ic. PI. iii. 35 (1794), under Bignonia; DC. Prodr. ix. 
227 (1845). Type locality unknown. 

Found along the Mohave River at Daggett; at Cave Wells, Ivawatch Mountains 
(T. S. Palmer); on the eastern slope of the Charleston Mountains between Mountain 
Springs and Cottonwood Springs; in the vicinity of Cottonwood Springs; at the 
mouth of the Vegas Wash; and near Callvillo, Nevada (No. 1903). Dr. Merriam 
found it at Bitter Springs, in the Muddy Mountains, Nevada; at the junction of 
Beaverdam Creek and the Virgin River, in Arizona ; on the eastern slope of the 
Beaverdam Mountains, Utah; and in the lower Santa Clara Valley^ Utah. This 
plant grows near streams or springs, or in their dried beds. 

VERBBNACE2Q. 

Uppia nodiflora (L.) Sp. PI. i. 20 (1753), under Verlena; Mx. Fl. ii. 15 (1803). 
Type locality, ''in Virginia." 
Near Visalia (No. 1254). 

Verbena bracteosa Mx. Fl. ii. 13 (1803). Type locality, '' in rcgione IllinoensI 
et in urbe Nash- vi lie." 
Near Lone Pine (No. 953). 

Verbena prostrata R. Br. in Ait. Hort. Eew. ed. 2. iv. 41 (1812). Type locality, 
"North West Coast of America." 
Near Keeue, on the western slope of Tehachapi Pass (No. 1110). 

LABIAT2EI. 

Mentha canadensis L. Sp. PI. ii. 577 (1753). Type locality, "in Canada." 
Near Visalia^(;No. 1264) and in the Yosemite Valley (No. 1852). 

\ 
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Monardella lanceolata Qray, Proc. Amer. Acad. xi. 102 (1876). Type locality, 
'^California, from Plumas to Sau Diego Co." 
Near HavilaU (No. 1093) and near Tehacbapi (No. 1113). 

Monardella linoides (^ray, Proc. Amer. A«:ad. xi. 101 (1876). Type locality, *<S. 
California, in the mountains oast of San Diego." 
Wild Rose CaHou, Pauamiut Mountains (No. 2015). 

Monardella odoratiasima Benth. Lab. 332 (1834). Typo locality, ''in America 
boreali-occideutali : in petrosis ad flumen Columbia et in rupibus alpostribus in 
montibus Wliitu Mountains dictis.'' 

In the high Sierra Nevada (Nos. 1616, 2158). 

Monardella villosa glabella Gray, Proc. Amer. Acad. rii. 386 (1868). Type 
locality Californian. 
Near Mineral King, Sierra Nevada (No. 1386). 

Salvia oarduacea Benth. Lub. 302 (1833). Type locality, "in California.'' 
Observed only in Antelope Valley both east and west of Willow Spring, within 
the limits of the true desert vegetation. 

Salvia camosa Dougl. in Lindl. Bot. Reg. xvii. t. 1469 (1831). T^'pe locality, 
"on the plains of the Columbia near Priest's Rapid, and on clayey hills near the 
Big Birch." 

This shrubby mint, the Andibertia incana of most authors, was recorded from near 
Hesperia (No. 51); on the Pannmint Mountains, in Johnson Cafion, Surprise Cafion 
(No. 601), Willow Creek Canon, and Mill Creek Caiion; and in Tehachapi Pass. It 
belongs to the lower altitudes of the Upper Souoran zone, descending rarely, nnder 
favorable conditions, a little lower, and is a common and characteristic plant in its 
proper belt. 

Specimens collected on the east slope of Walker Pass (No. 1015), and near Panaoa, 
Nevada (No. 1985), belong to Gray's Au4iberiia incana pilosa. This plant when not 
in flower so nearly resembles the type form of Salvia carnoaa that it is readily 
confounded with that plant. Among the nut pines on the eastern slope of the Pan- 
amiuts occurred another related plant, distinguished by its conspicuously larger 
loaves, which is probably referable to Gray's Audihtrtia incana pachystachya. Both 
these plants appear to have good specific characters^ aud will probably be found 
distinct. 

Salvia columbariae Benth. Lab. 302 (1833). Type locality, " in California." 
Observed in the upper altitudes of the Lower Sonoran zone throughout the region 

traversed. Specimens were co llected in Johnson Cafion, Panamint Mountains (Nos. 

492, 634). 

Salvia mellifera Greene, Pittonia, ii. 236 (1892). Type locality,* "in California 
soptentrionali." 

In the Sau Beruardiuo Valley, commonly known as black sage. This is the Audi- 
hertia stachyoides of Bentham. 

Salvia mohavensls Greene, Pittonia, ii. 235 (1892). Type locality,' " summit of 
Providence Mountain, Mohave Desert," C;\lifornia. 

In the Funeral Mountains, near Saratoga Springs (No. 261). This species, under 
the name Audiberlia capitata, has been known heretofore only in the Providence 
Mountains. 

Ramona polystachya (Benth.) Lab. 314 (1833), under Audibertia; Greene, Pit* 
tonia, ii. 235 (1892). Type locality, "in California sepientrionali." 
Near San Bernardino (No. 104), locally known as white sage. 



» Benth. Lab. 313 (1833). 

•Proc. Amer. Acad. vii. 387(1868). 
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Lophanthus orticifoliaB Bentb. Bot. Reg. xv. under t. 1282 (1829). Type lo- 
cality, '^ the north-west coast of America." 
Near Mineral King, Sierra Nevada (No. 1469). 

Salasarla masloana Torr. Bot. Men. Bound. 133 (1859). Type locality, "ravines. 
Chihuahua, below Presidio del Norte, uenr the Rio Grande.'' 

The shrub was observed near Hesperia (No. 46) ; a few miles north of Daggett ; 
on the northeast slope of Lone Willow Peak; in the northern end of Resting Springs 
Valley; in a caflon of the Funeral Mountains, west of Amargosa; on the divide be- 
tween Furnace Creek and Ash' Meadows; between the latter point and Pahrump 
Valley; on the western and eastern foot-slopes of the Charleston Mountains; in 
the northern part of Vegas Valley; between Towner's and Ash Meadows; in 
Johnson, Surprise, Willow Creek, and Mill Creek (No. 756) caflons, Panamint Moun- 
tains ; along the foot of the Inyo Mountains, near Swansea (No. 867) ; near Crystal 
Spring, Coso Mountains; on the east slope of Walker Pass; in Tehachapi Cation, 
and between Mohave and Willow Spring. The plant is characteristic of the higher 
altitudes of the Lower Sonoran zone, seldom occurring below 600 meters, and reaching 
a little higher than Larrea. Dr. Mcrrinm reported it from Gold Mountain, Muddy 
Mountains, and Oasis, Indian Spring, and Pahranagat valleys, Nevada, and the Santa 
Clara Valley and Beaverdam Mountains, Utah. 

Scutellaria angustifolia Pursh, Fl. ii. 412 (1814). Type locality, "on the river 
Kooskoosky," now the Clearwater, in Idaho. 
Frazier Mountain (No. 1197). 

Prunella volgaria L. Sp. PL ii. 600 (1753). Type locality European. 
Yosemite Valley (No. 1849). The generic name is commonly spelled BruneJXa. 

Marrubium vulgare L. Sp. PI. ii. 583 (1853). Type locality European. 

This plant, the horehound, is a common weed in southern intramontane California. 
It approaches the desert at many points, but does not enter it. We observe<l it in 
the Sau Bernardino Valley; at the summit and on the south slope of Cajon Pass; in 
the western end of Antelope Valley; throughout the Tulare Plains; along the road 
between Keruville, Caliente, and Tehachapi ; and between Visalia and Three Rivers. 

Stachys albens Gray, Proc. Amer. Acad. vii. 387 (1868). Type localities, "Fort 
Tejon," **Ojai," "Pechecos Pass," and "Yosemite Valley," all in California. 

In the valley of the Kawoah River (No. 1342), in Owens River Valley (No. 1772), 
and on the east slope of the Inyo Mountains (No. 1784). 

TrichoBtema lanceolatum Benth. Lab. 659 (1835). Type localities, "in Amer^ 
ica boreali-occidentali prope arcem Vancouver, in siccis ad fluvium Multnomali, et 
in Nova California." 

Near Three Rivers (No. 1284). 

PLANTAGINACB^I. 

Plantago major L. Sp. PI. i. 112 (1753). Type locality European. 

In Vegas Valley, Nevada (No. 390). The plant was evidently introduced. 

Plantago patagonioa gnaphaloides (Nutt.) Gen. i. 100 (1818), as P. gnaphaloides; 
Gray, Pac. R. Rep. iv. 117 (1857). Type locality, "on the summits of high and 
grarellyjiills ; commencing to appear near the confluence of the river Jauke and 
the Missotiri." 

This pladt was published^ in another place in the same year as P. jyurshii. It ia 



\ 



»B. & S. Syst. Veg. iii. 120 (1818). 
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common throughont the deeert region in tbe Lower Sonoran zone. SpccimenH were 
collected near Resting Springs (No. 340), in Pannmint Valley (No. 678) and in the 
valley of the Virgin Biver, Nevada (No. 1912). It was not observed in iutramontano 
California. 

NTCTAQINACE^Q. 

Mirabilis frcBbellii (Behr) Prcc. Cal. Acad. i. 69 (1855), under Oxylaphua; Greene 
Bull. Cal. Acad. i. 124 (1885). Type specimens, "culta e semiuibus a J. Froebel 
prope Warner's Ranch lectis.'' Warner's ranch was an old stage station on the 
wagon road between Fort Ynma and San Diego, about 5 kilometers wtot of the 
present station of Aguas Calientes, San Diego County, California. 

The plant occurred in Willow Creek CaHon, Panamint Mountains (No. 761); be- 
tween Keeler and Crystal Spring; near Indian Wells; abnudantly in Antelope Valley, 
west of the yucca belt; and in the southern part of the Tulare Plains. From the 
data furnished by the expedition, the zonal position neither of this plant nor of M. 
multiflora is clear. 

Mirabilis leevis (Benth.) Bot. Sulph. 44 (1844), under Oxyhaphus; Curran, Proc. 
Cal. Acad. ser. 2. i. 235 (1889). Type locality, " Bay of Magdalena." 

The plant of the Mohave Desert region, our No. 741, which may be distinct, has 
white flowers, while its iutramontane representative, our No. 1018, has red flowers 
and more nearly spherical fruit. Both have passed under the name if. eali/ornica, 
but the specific name Ictcis is older. 

The species was recorded at Resting Springs; in the northern end of Resting 
Springs Valley; near Winters's ranch, Pahrump Valley; in the Funeral Mountains, 
west of Amargosa; in Johnson, Surprise, and Willow Creek cafious, Funeral 
Monntains; in Shepherd Cafton, Argus Mountains (No. 741); in a cafkon of the Inyo 
Mountains, near Swansea; between Keeler and Crystal Spring; at St. George (No. 
1956) ; and on Sarcobatus Flat, west side of the Ralston Desert, Nevada (No. 1996). 
At all these stations which lie well within the desert, the flowers of the plant when- 
ever they were seen were white. The red-flowered form was observed on the east 
slope of Walker Pass (No. 1018), and at the western end of Tehachapi Cafion. 

MirablUs multiflora (Torr.) Ann. Lye. N. Y. ii. 237(1828), under Oxybapku9; Gray, 
Bot. Mex. Bound. 169 (1859). Type locality, "about the Forks of the Platte." 

Specimens were observed near Caliente, Kern County, California, and at Beaver- 
dam, Arizona (No. 1937). 

BcBrhavia annulata sp. nov. Plate XVIII. 

Perennial; stem erect from an ascending base, 0.5 to 1 meter high, leafy below, 
branclied above, glabrous and glaucous, but the middle of each internode provided 
with a reddish brown ring 1 to 2 cm. long, exuding a viscous fluid ; leaves with ovate- 
oblong, thick blades 2 to 5 cm. long, obtuse or cordate at the base, obtuse or very 
bluntly acute at the apex, green above, much paler beneath, hirsute with weak 
hairs, their pulvilli glunduliform and dark purple, veins prominent beneath; petiole 
nearly as long as the blade, hirsute i)ear the apex; bracts of the inflorescence mi- 
nute, ovate-lanceolate, ciliatc; flowers in clusters of 2 to 5 terminating the branches, 
7 to 9 mm. long; involueral bracts minute, similar to those of the inflorescence ; ovary 
glabrous ; calyx tube one-half as long as the throat, villous with divergent but re- 
flexed, long, weak hairs, the tbroat fiinuelform and glabrous; stamens 3 and, like 
the style, exserted; fruit about 5 mm. long, narrowly oblong-pyri form, glabrous, 
barely angulate by several ribs, obtuse at the apex. 

Type specimen in the United States National Herbarium, No. 577, Death Valley 
Expedition; collected April 8, 1891, in Furnace Creek CaAon, Funeral Mountains^ 
Inyo County, California, by Frederick V. Coville, 

13095— No. 1 12 
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The species is most nearly related to B. erioalena of Torrey, but differs from that 
species, among other characters, in the mach narrower throat of the calyx, and fruit 
with rounded apex, that species having an almost rotate calyx-throat, and turbinate, 
truncate fruit. The two species agree in the viscidity of the middle part of their 
intemodes. 

The plant was first seen January 20, 1891, as we descended Long Valley, on the 
morning of our entrance into Death Valley. The few specimens growing there had 
put out a few large, radical leaves, but had not yet flowered. In this condition the 
appearance of the plant strongly suggests a begonia. It was next met with in a 
canon on the west slope of the Funeral Mountains, opposite Bennett Wells, and 
again, January 27, in Furnace Creek Canon, where it was collected later in the sea- 
son (No. 677). It was seen afterwards in but one locality, on the steep mesa be- 
tween Hot Springs, in Panamint Valley, and the month of Surprise Ca&on. 

SelinocarpuB difiuaus Gray, Amcr. Journ. Sci. ser. 2. xv. 262 (1853). Type locality, 
" rocky hills and valleys from the Pecos to the Limpio.'' 

Collected at Overton,. Nevada (No. 1932). In our plant, as in a portion of the type 
specimen, all the calyces have remained nndeveloped with a length of only 2 or 3 mm., 
while the normal length of a fully developed calyx is about 30 mm. Noting this pecu- 
liarity. Dr. Gray wrote, with the original description, " The unopened perigonium 
of the precociously fructified flowers, which usually persists until the fruit is ripe, 
does not exceed a line in length; while the fully developed flowers are an inch and a 
half long.'' 

Abronia fragrana Nutt. loc. indet. 

At Cottonwood Springs, Vegas Valley (No. 1886). 

Abronia nana Wats. Proc. Amer. Acad. xiv. 294 (1879). Type locality, ''near 
Beaver City, S. Utah, in dry-ravines among junipers." 

In the Inyo Mountains (No. 1782). This plant has the low, cespitose habit, branched 
caudex, and other characters of this species, but the bracts of the involucre are some- 
what smaller. The lack of fruit in both this and the type specimen renders the iden- 
tification uncertain. 

Abronia pogonantha Heimerl in Kugler, Bot. Jahrb. xi. 87 (1890). Tyi>e locality, 
''in California australi 'sandy banks of the Mojave River.'" 

In addition to the type specimens (No. 345, Parish Brothers, 1882) the plant was 
collected in the same locality in 1881 (No. 1150, Parish Brothers) and has been since 
found in the Mohave Desert by S. B. Parish (No. 1916 of 1887), in Antelope Valley, 
by J. C. Oliver (specimen in the Gray herbarium), and now in the Tulare Plains 
near Bakersfield (No. 1239 of the present collection). 

Abronia torbinata Wats. Bot. King Surv. 285 (1871)— Torr. in herb. Type lo- 
cality not specifically given; range, "from New Mexico and Arizona to southern 
California ( I ) and Nevada." 

Near Keeler (No. 845), and near Crystal Spring, in the Coso Mountains (No. 939). 
These specimens differ from the typical plant in their smaller, wingless fruit, short, 
ovate involucral bracts, and broadly obtuse leaves. 

Abronia villoaa Wats. Amer. Nat. vii. 302 (1873). Type locality, "Arizona." 
This plant was collected near Saratoga Springs (Nos. 250| 251) and in the Vegas 
Wash (No. 425), growing in dry, loose sand* 



CATALOGUE OF SPECIES. 179 



Achyronyohia cooperi Torr. & Gr. in Gray, Proc. Amer. Acad. vii. 331 (1868). 
Type locality, ''in dry sand, Mohave River, at Camp Cady,'' CaliforDia. 

Between Bennett Wells and the Eagle Borax Works, Death Valley (No. 288) ; north 
of the latter place (No. 473) ; and in Hall Callon at the western base of the Pana- 
mint Mountains. All these localities are in very hot and arid portions of the Lower 
Sonoran zone. 



Amarantua albns L. Sp. PI. ed. 2. ii. 1404 (1762). Type locality, ''in Philadelphia 
maritimis." 

An Amarantiut identified in the field as A. alhus was found at a few points in the 
desert: Ash Meadows, Nevada; Com Creek, Vegas Valley, Nevada; Johnson Cation, 
Panamint Mountains; and frequently along our route in the'southeru Sierra Nevada 
between Walker and Tehachapi passes. In all these places it occurred as a weed in 
cultivated soil or in moist areas about camping places. The ordinary soil of the desert 
was altogether too arid for it. 

Cladothrix oblonglfolia Wats. Proc. Amer. Acad. xvii. 376 (1882). Type local- 
ities, ''on the banks of the Colorado, near Chimney Peak,'' "at Yuma,'' and "in 
the Mohave Desert." 

This plant has been considered an annual, like C lanuginosa, but the base of the 
stem often persists for several years. In one of our specimens this woody trunk has 
a diameter of 12 mm. and shows five well-defined annular layers. It is to be noted, 
therefore, that this species closely resembles C. suffruticoaa, which is known only 
fh)m imperfect specimens collected by Charles Wright in 1849 in the valley of the 
Rio Grande. 

The species occurred on the washes and gravel slopes of Death Valley (No. 194), 
from Furnace Creek to Saratoga Springs; at several points in Resting Springs 
Valley ; at Ash Meadows ; in the Vegas Wash ; and in Hall and Surprise calions, 
Panamint Mountains. The plant is characteristic of the lower altitudes of the 
Larrea belt. 

CHENOPODIACBiS. 

Monolepls spathnlata Gray, Proc. Amer. Acad. vii. 389 (18G8). Type locality, 
" Sierra Nevada, at Mono Pass," California. 
Willow Creek Cation, Panamint Mountains (No. 812). 

Chenopodium album L. Sp. PI. 1. 219 (1753). Type locality European. 
No. 813, collected with the preceding. 

Chenopodiom oalifomiciun Wats. Proc. Amer. Acad. ix. 101 (1874), under 
BUtum; Wats. Bot. Cal. ii. 48 (1880). Type locality, "California, from the Sac- 
ramento to Fort Tejon and San Diego." 

This was seen only in the southern Sierra Nevada at several points along our 
route between Kemville and Tehachapi, growing in, or somewhat below, tlie 
chaparral belt. Specimens were collected between Kemville aud Havilah (No. 
1059). 

Chenopodiom fremonti Wats. Bot. King Surv. 287 (1871). Type locality, as 
taken from Fremont's specimen, "on the North Platte.'' 
In Willow Creek Cahon, Panamint Mountains (No. 815). 
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Chenopodium morale L. Sp. PI. i. 219 (1753). Type locality European. 

This plant was recorded in the desert from Furnace Creek Ranch (Nos. 243, .573) ; 
from Resting Springs Mine, from the vicinity of Kceler, and from Havilah. At all 
these points it grew as a weed near places of human habitation and in soiL moister 
than that of the open desert. It is one of the very few introduced weeds that have 
penetrated the American desert. 

Atriplez argentea Nutt. Gen. i. 198 (1818). Type htcality, ''on sterile and saline 
places near the Missouri." 

On the shore of Owens Lake (No. 873), about Tehachapi Lake (No. 1129), and near 
Tulare (No. 1251). Our specimens are below the southern limit of the species, as 
defined by Watson,^ yet they do not, apparently, belong to his A. expansa, 

Atriplez canesceiiB (Pursh) Fl. ii. 370 (1814), under CalUgonum ; .Tames, Cat. 
178 (1825). Type locality, "in the plains of the Missouri near the Big-bend." 
Nuttall states^ that Pursh's specimens ''must have been in the collection of Lewis 
and Clark, as I did not meet with it on the borders of the Missouri." 

This species occurs, often only sparingly in certain localities, throughout the Upper 
and Lower Sonoran zones in the whole desert region traveraed by the expedition. 
In the southern portion of the Mohave Desert region it rarely forms an important 
part of the desert vegetation. Specimens were collected on the south slope of Browns 
Peak (No. 180) and in Surprise Caflon, Panamint Mountains (No. 724). 

Atriplez confertdfolia (Torr. & Frem.) in Frem. Second Rep. 318 (1845), under 
Obione; Wats. Proc. Amer. Aoad. ix. 119 (1874). Type locality, " on the borders 
of the Gr#at Salt lake." 

This species is also an abundant one in nearly all the valleys of the desert region. 
It was collected between Stoddard Wells and Daggett, California (No. 134), and at 
Pigeon Spring, Esmeralda County, Nevada (No. 2012). 

Atriplez foscictilata Wats. Proc. Amer. Acad. xvii. 377 (1882). Type locality, 

" near Fish Ponds, Mohave Desert," California. 

Between Darwin and Keeler (No. 903). This species has not before been reported 
since its discovery. 

Atriplex haatata L. Sp. PI. ii. 1053 (1753). Type locality European. 

About Tehachapi Lake (No. 1128). The specimens collected were very young, but 
they undoubtedly belong to this species. The leaves are opposite, ovate-deltoid to 
ovate-hastate, and usually dentate. 

Atriplex hymenelytra (Torr.) Pac. R. Rep. iv. 129(1857), under Obione; Wats. 
Proc. Amer. Acad. ix. 119 (1874). Type locality, "hills and gravelly places, on 
Williams' River," Arizona. 

This greasewood was recorded between Stoddard Wells and Daggett (No. 137) ; at 
several points between Daggett and Lone Willow Spring; in Windy Gap; in Long 
Valley; at many points in the bottom of Death Valley (No. 195), from Furnace 
Creek to Saratoga Springs; in Resting Springs Valley; at several points in the 
Funeral Mountains ; in Pahrump Valley ; in Vegas Wash ; between Towner's and 
Ash Meadows; near Keeler; and between the latter point and Darwin. The species 
is characteristic of the Lower Sonoran zone, growing upon soil that is in part alka- 
line, but not sufficiently so to effervesce, and in part gravelly, conditions that are 
often found in desert washes. Dr. Merriam has reported it in the valleys of the 
Virgin and Muddy rivers, Nevada. 

»Proc. Amer. Acad. ix. 115 (1874). 
>P1. Gamb. 184 (1848). 
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AtxiplexlentiformiB (Torr.) Sitgr. Rep. 169 (1854), under Obione; Wats. Proc. 
Ainer. Acad. ix. 118 (1874). Type locality, "on the Colorado of California.'* 

This species occurred along the bed of the Amargosa at Saratoga Springs; near 
Resting Springs (Nos. 264, 265) ; at the mouth of the Vegas Wash (No. 303) ; and in 
the Tulare Plains south of Bakersfield (No. 1238). Dr. Merriam and Mr. Bailey 
found it also in Oasis Valley, Pahranagat Valley, and the valleys of the Virgin and 
Muddy, Nevada, and in the Santa Clara Valley, Utah. In the southern end of Resting 
Springs Valley a specinieu was seen 4.52 meters long, partly reclining, with a 
trunk 30 cm. in circumference. 

Atriplez parryi Wats. Proc. Amer. Acad. xvii. 878 (1882). Typo locality, "near 
Colton, California." This locality is undoubtedly incorrect, for the type specimens 
without question came from the opposite side of the San Bernardino Mountains. 

This little known species of greasewood appears not to have been recorded from 
any place since its first collection, but a part of the National Herbarium specimen of 
Parish Brothei-s* No. 1350, of 1882, from " Rabbit Springs, Mojave Desert/' is the same. 

It was first met with at Saratoga Springs, Death Valley, and until the fruit was 
examined it was taken to be a peculiar form of Atriplex eonferiifoHa. As we after- 
ward became familiar with the plant it could be readily distinguished from that 
species not only by the form of the leaves, but also by its general appearance in the 
winter state. It is smaller than J, confertifolia, has a more evenly rounded form, 
and bears much more numerous and slenderer branches. The species occurred at 
Resting Springs (No. 274) ; at Ash Meadows (No. 439) ; about an alkaline dry lake 
between Ash Meadows and Towner's ranch ; on the mesa east and north of Keeler 
(No. 843) ; on the west shore of Owens Lake ; and north of Searles's, along the margin 
of the borax flat. In all these localities it occurred abundantly, growing about 
alkaline lakes or along alkaline stream-beds and usually at a sufficient distance from 
them to obtain a dry top-soil of drifting sand. Dr. Merriam and Mr. Bailey reported 
it in Oasis Valley, Grapevine Cafion, and Sarcobatus Flat, Nevada, and iu Owens 
Valley, between Lone Pine and Big Pine, California. 

Atriplex phyUoategia (Torr.) in Wats. Bot. King Surv. 291 (1871), under Obione; 
Wata. Proc. Amer. Acad. ix. 108 (1874). Type locality, *'on dry foot-hills and near 
hot springs, between the Truckee and Humboldt Rivers, Western Nevada." 

In the first publication cited above the authority for the species is given as Torrey, 
without reference to manuscript or herbarium, and there is no corroborative evidence 
in the book to show that the description was furnished by Torrey. But accompany- 
ing the type specimen in the National Herbarium are enlarged drawings of the dis- 
sected flowers and some notes in Dr. Torrey's handwriting. It is evident, therefore, 
that the description is his. 

This was seen near Saratoga Springs (No. 302) ; at the Mitchell ranch, Resting 
Springs; near Twelve Mile Spring, Resting Springs Valley; at Ash Meadows CNo. 
370); and on the east shore of Owens Lake, near Keeler (No. 875). It may be ex- 
pected almost anywhere in the desert in moist, alkaline, clayey soil, especially in 
spots where water may have stood during the spring rains. 

Atriplex polycarpa (Torr.) Pac. R. Rep. iv. 130 (1857), under Obione; Wats. 
Proc. Amer. Acad. ix. 117 (1874). The name was first printed under Obione^ without 
description, in Emory's Report, 149 (1848). Type locality, as taken from the speci- 
men of the Pac. R. Rep., "hills and gravelly places, on WiUiams' River," Arizona. 

This greasewood is the common and characteristic one in clayey valley bottoms 
throughout the Lower Sonoran zone of the desert. Specimens were collected on the 
south slope of Browns Peak (No. 181), and near Bennett Wells, in Death Valley 
(No. 196). 
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Atriplez torreyi Wats. Bot. King Surv. 290 (1871), under Obione; Wats. Proc. 
Amer. Acad. ix. 119 (1874). Type locality, "in the dry valleys bordering the 
Truckee and Carson Rivers," Nevada. 

AtripUsx torreyi was found at Resting Springs (No. 266) ; near Twelve Mile Spring, 
Resting Springes Valley ; at Winters*s ranch and other points in Pahrump Valley ; at 
Ash Meadows; at several points in Vegas Valley; at the northern end of Owens 
River; near Walker's ranch, at the southern end of Owens Lake; between Olancha 
and Little Owens Lake ; on the east slope of Walker Pass, at 1070 meters ; and at 
Willow Spring, in Antelope Valley. Dr. Merriam found it also in Auiargosa Cafion, 
California } valleys of the Virgin and Lower Muddy, and Pahranagat Valley, Nevada ; 
and the Santa Clara Valley, Utah. 

Atriplex tularenslB sp. nov. Plate XIX. 

Annual, monoBcious, white- scurfy throughout, erect, 20 to 40 cm. high, with a few 
opposite branches near the base (or simple), strict, the ends of the stem and branches 
inclined to bo flexuous; lower leaves 1.5 to 2 cm. long, lanceolate, acuminate, taper- 
ing to an almost sessile base, 3- to 5-nerved, often with minute leaves fasciculate in 
their axils ; upper leaves smaller, passing into the bracts of the inflorescence ; flowers 
in small glomerules sessile in the axils of the leaves and passing above into a long, 
bracteate, interrupted spike, those of both sexes growing in the same glomerule ; bracts 
similar to the leaves, but ovate, acute, and only 2 to 5 mm. long, calyx of male flowers 
4-parted, a little less than 1 mm. long ; fruit 3 to 3.5 mm. long, rhombic-ovate, usu- 
ally acuminate, with 1 to 3 teeth on either margin above the middle, closely white- 
scurfy, the valves connate to the middle ; seed 1 mm. in diameter. 

Type specimen in the United States National Herbarium, No. 1235, Death Valley 
Expedition ; collected July 13, 1891, on the Tulare Plains of California, about 25 kilo- 
meters south of Bakersfield, by Frederick V. Coville. 

The long, erect, slender, leafy branches of this species give it a characteristic and 
graceful appearance. 

Grayia apinosa (Hook.) Fl. Bor. Amer. 11. 127 (1838), under Chenopodium; Moq. 
in DC. Prodr. xiii. pt. ii. 119 (1849). Type locality, "interior of North California." 

This shrub was found near Hosperia (No. 47) ; on the first divide north of Daggett ; 
on Browns Peak; on Lone Willow Peak, from 790 meters to the summit; on the 
mountain slopes east of Resting Springs; on the divide between Resting Springs 
and Pahrump valleys ; on the eastern and western slopes of the Charleston Mountains, 
beginning at about 1,000 meters; in the Funeral Mountains, west of Amargosa, from 
975 meters to the summit; on the divide between Towner*s and Ash Meadows; at 
many points in the Panamint Mountains (No. 615) ; near the summit station on 
the road from Mohave to Searles's ; near Crystal Springs, in the Coso Mountains ; 
between Lone Pine and Olancha; on the eastern slope of Walker Pass; near the 
month of Tehachapi Cafion ; and in Antelope Valley. Dr. Merriam reported it in 
Deep Spring Valley, California; in Fish Lake Valley, between Gold Mountain and 
Mount Magruder, Sarcobatus Flat, Oasis, Timpahute, Pahranagat, Desert, and 
Meadow Creek valleys, and Pahroc Plain, Nevada; and in the Beaverdam Moun- 
tains and Santa Clara Valley, Utah. The shrub is characteristic of that portion 
of the Lower Sonoran zone which lies above the upper limit of Larrea, yet it often 
extends down into the Larrea, sometimes to the altitude of 800 or 1,000 meters. 

m 

Eurotia lanata (Pursh) Fl. ii. 602 (1814), under Diotis; Moq. Enum. Chenopod. 
81 (1840). Type locality, "on the banks of the Missouri, in open prairies." 

We first met with this plant on Browns Peak (No. 174) at an altitude of about 
1,300 meters, in the upper part of the Larrea belt. On Lone Willow Peak single plants 
in sheltered localities were seen at 1,000 meters, but it was not abundant below 1,340 
meters. It was recorded afterward on both slopes and the summit of the divide between 
Resting Springs Valley and Pahrump Valley; on the eastern and western foot- 
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slopes of tho Charleston Moantains, beginning at 1,280 meters; west of Amargosa, in 
the Fnneral Mountains, from 1,100 meters to the summit, scarce at the lower altitude ; 
on the divide between Pahrump and Ash Meadows; in the northern part of Vegas 
Valley; in Johnson, Willow Creek, and Mill Creek canons, Pauamint Mountains; 
near Crystal Spring, Coso Mountains; between Lone Pine and Olancha; near the 
mouth of Tehuchapi Pass; and on the desert between Mohave and Willow Spring. 
It was collected by Mr. Bailey at Quartz Spring, Nevada (No. 1988). In the region 
examined the plant is widely scattered over the upper part of the Larrea belt, but 
extends also into the Upper Sonoran. Dr. Merriam reported it also in Deep Spring 
Valley, California ; in Fish Lake Valley, Sarcobatus Flat, Oasis Valley, Emigrant 
Valley, Timpahute Valley, Pahroc Plain, Desert Valley, Meadow Creek Valley, and 
Juniper Mountains, Nevada; and in the valley of the Santa Clara, Utah. 

NitropbllaoccidentaliB(Moq.) iuDC. Prodr.xiii. pt.ii. 279(1849), under Banalia; 
Wais. Bot. King Surv. 297 (1871). Type locality, "in Oregon." 

This plant, characteristic of moist, alkaline soil, was observed at Saratoga Springs 
(No. 1875); at Resting Springs; at Ash Meadows; on the shores of Owens Lake, 
near Keeler; between Little Owens Lake and Walker Pass; between Tej on Ranch 
and Bakersfield; and near Visalia. 

Kochia amerlcana Wats. Proo. Amer. Acad. ix. 93 (1874). Type locality, '^ foot- 
hills and vailoys from Northern Nevada to Southern Wyoming and southward to Ari- 
zona and Southern Colorado." 

Between Keeler and Darwin (No. 905). 

Kochia oalifomica Wats. Proo. Amer. Acnd. xvii. 378 (1882). Type localities, 
"near Colton, and at Rabbit Springs, San Bernardino County," California. The first 
of these two localities is undoubtedly incorrect. 

At Ash Meadows, Nevada (No. 369^. The species has been found before only in 
the State of California. 

Allenrolfea ocoidentaliB (Wats.) Bot. King Surv. 293 (1871), under Hahatachya; 
Knntze,Rev. Gen. PI. 546(1891). Ty pe locality, "about Great Snlt Lake [Utah] and in 
alkaline valleys westward to the sinks of the Carson and Humboldt rivers," Nevada. 

As pointed out by Kuntze,* the name Spiro8t€ichy8 was originally applied by 
Ungem -Sternberg^ to a plant of the Argentine Republic, but this name was after- 
wards' changed by the same author to H^terosiaokys. The name Spirostaohys there- 
fore reverts to this Argentine plant, and Watson's Haloatachys occidentaH8f which he 
afterward^ changed to Spiro8iachy8 occideniali8f was left, together with two South 
American species, without a generic name. This Dr. Kuntze has supplied. 

This plant was first seen by the expedition at the southern end of the salt-marsh in 
Death Valley when we entered it January 20, 1891. At this point the plant grows 
In patches upon hummocks of mixed sand and clay. Some of the larger hummocks 
are 1 meter high and 3 to 7 meters long, extending in a northerly and southerly 
direction, corresponding with the prevailing winds. They are undoubtedly formed by 
the drifting of sand among the branches of the Allenrolfea and the subsequent 
higher growth of the plant. Throughout the border of the salt-marsh in Death 
Valley the plant is abundant, and forms the characteristic lino of extreme vegeta- 
tion. Opposite Bennett Wells it grows uniformly over the ground, not in hum- 
mocks, for at this point there is no drifting sand. On the east side of the valley the 
gravel slopes at most points come directly down to the salt-marsh, and, in such situa- 

»Rev. Gen. PI. 545, 546 (1891). 
«Vers. Syst. Salicom. 100 (1866). 
• Atti Congr. Bot. Firenz. 273 (1876). 
*Proo. Amer. Acad. ix. 125 (1874). 
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tioiifl, there is no line of AUenrolfea, It requires a moist clay soil well supplied, but 
not saturated, with alkali. About the bed of the Amarjfosa River, in the vicinity of 
8aratog!i Springs, it was again seen in abundance. Outside of Death Valley and the 
valley of the Aniargosa it was found only in the Vogas Wash, Nevada, at the sink 
of the stream; in the valley of the Virgin River, Nevada, below St. Thomas (No. 
19J1) ; about the alkaline lake near Hot Springs, Panauiiut Valley; and on a moist, 
alkaline flat in the Tulare Plains, between Tejon Ranch and Bakersiield (No. 1232). 

Salioomia ambigua Mx. Fl. i. 2 (1803). Type locality, ''in Carolina^ scirpetis 
maritimis." 
Near Bakersfield (No. 1234). 

Salicomia herbacea L. Sp. PI. 3 (1753), as S, curopcea herhaoea; L. Sp. PI. ed. 2. i. 
5 (1762). Type locality European. 
About Tehachapi Lake (No. 1126). 

Su8eda intermedia Wats. Proc. Amer. Acad. xiv. 296 ( 1879). Type locality, " Utah 
and Arizona." 

Near Bakersfield (No. 1230). The fruit of our specimens is not mature, and the 
reference of the plant to this species is based on the vegetative characters. 

Suaoda Baffrutescens Wats. Proc. Amer. Acad. ix. 88 (1874). Type locality not 
given; range, "from Western Texas to Southern California and Northern Mexico, in 
saline plains." 

In Death Valley (No. 193), near Saratoga Springs (Nos. 304, 305), and near Bakers- 
field (No. 1233). This plant is cited in the original description as including the 
earlier iSfKPda fruiicoaa mulliflora Torr. It occurred in saline, slightly moist soil 
throughout the desert fiom the Colorado River to Owens Lake, and again in the 
Tulare Plains. 

Suaeda torreyana Wats. Proc. Amer. Acad. ix. 88 (1874). Type locality not 
given; range, **in alkaline soils from the North Fork of the Platte to Northern 
Nevada, and south to Northern Mexico and Southern California." 

Near Lone Pine (No. 894). Our plant is identical with No. 998 of the Kin^ Survey. 
If the Chenopodina moquini of Torrey is really the same plant as Watson's, that 
specific name should be retained. 

SarcobatuB baileyi Coville, Proc. Biol. Soc. Wash. vii. 77 (1892). Type local- 
ity as given below. Plate XX. 

"Shrub 0.5 t^ 1 meter high; bark dark gray after the first year; branches divari- 
cate, closely interlocking, the ultimate branchlets always spinescent; leaves 8 to 14 
mm. long or shorter, pubescent, especially near the apex, with short, flattened, 
branched, reflexed hairs, the later leaves often glabrate in age; male spike not seen; 
fertile spikes infra-axillary on old wood, consisting of 2 female flowers at the base 
(one often wanting), each in the axil of a leaf, and a terminal spiciform portion of 
male flowers, the whole axis 1 to 1.5 cm. long; fruit very large; body 8 to 9 mm. 
long, about 5 mm. broad at its widest point; wing oblong-orbicular, erose, 10 to 15 
mm. by 8 to 10 mm. in diameter; seed not developed. 

''The])lant differs from S.vermiculatus in its smaller size, always spinescent branch- 
lets, intricat'O and compact growth, smaller and usually pubescent leaves, larger 
fruit, and diffVirent inflorescence. S. vermicnlatus usually grows, in Nevada, 1.2 to 
1.8 meters high, with branches loss intricate and often not spine tipped, and leaves 
when well developed 12 to 20 or even 30 mm. long and almost invariably glabrous. 
Its fertile flowers are described by Bcntham and Hooker as axillary and solitary, 
but the axis on which they are borne is really continued into a rudimentary male 
spikelet similar to that of S, haileyif but each floral axis, instead of bearing 1 or 2 
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femnle flowers as in that species, commonly has Arom 4 to 8. In S. vermiculatus the 
body of the fruit is 4 to 5 mm. long, 2.5 to 3.5 ram. broad, and the wing 7 to 13 mm. 
by 5 to 8 mm. in diameter. 

''Type specimen in the United States National Herbarium, No. 1994, Death Valley 
Expedition; collected Jnne 2, 1891, in a valley near Thorpe's quartz-mill, Nye 
County, Nevada, by Vernon Bailey. 

"The plant was first seen by Mr. Bailey at Cloverdale, Esmeralda County, Nevada, in 
1890, and recognized by him as different from S. vermiculatus. In company with Dr. 
Merriam he afterwards found it in a valley in Nye County, Nevada, southeast by east 
from Gold Mountain, near Thorpe's quartz mill, and later in Fish Lake Valley (No. 
2011), westward from the other localities, on the California State line. There is in 
the National Herbarium a specimen of the same plant collected by J. 0. Leramon in 
1875, probably in western Nevada. The species is therefore confined, so far as known, 
to the counties of Esmeralda and Nye, in Nevada, and Mono and Inyo, in California. 
I take pleasure in associating Mr. Bailey's name with this shrub, both as a mark of 
his earnest and invaluable labors in the field of natural history and as a reminder 
of a warm friendship established among the vicissitudes of a desert exploration." 

Some plants of Sarcohatus seen by the writer in winter along an old bank of Ash 
Meadows Creek, about a mile west of Watkin's ranch and very near the State line, 
probably belongs to this species. 

Saroobatas vermictilatus (Hook.) Fl. Bor. Amer. ii. 128 (1838), under BatU; 
Torr. in Emory, Rep. 149 (1848). Type locality, ''on the barren grounds of the 
Columbia, and particularly near salt marshes. " 

This shrub occurred abundantly about the shores of Owens Lake, and at several 
points in the valley northward and southward. Along the route pursued by Dr. 
Merriam and Mr. Bailey in Nevada it occurred abundantly in Fish Lake Valley, Sar- 
cohatus Flat, Oasis Valley, Pahranagat Valley, Meadow Creek Valley, Desert Valley, 
and along Shoal Creek, in Utah. 

POLTGONACBA. 

Briogonam angulosnm Benth. Trans. Linn. Soo. xvii. 406 (1837). Type locality, 
«' California. " 

Near Crystal Springs, Coso Mountains (Nos. 909), and at the mouth of Tehachapi 
Callon (Nos. 1133, 1134). In No. 1134 the flowers are ochroleucous instead of pink, 
and the three outer lobes of the calyx are inflated so as to appear very thick. 

Briogonam baileyi Wats. Proc. Amer. Aca<l. x. 348 (1875). Type localities, 
"in North-western Nevada," " in Owen's Valley [California]," and "in Arizona or 
Southern Utah." 

On the east slope of Walker Pass (No. 1019), and on the road between Mohave 
and Willow Spring (No. 1137). 

Briogonuin braohyanthum sp. nov. 

Plant annual, 8 to 16 cm. high, difl'uBely branching from a point 1 to 4 cm. above 
the ground ; stem (except for a distance of a few millimeters above the base) and 
branches glabrous and green; leaves all basal, lanate throughout, like the base of the 
stem, the orbicular blades 0.5 to 1.5 cm. in diameter, on a petiole slightly longer; 
bracts at the nodes ternate, brown, glabrous except the ciliate margins; involucres 
tubular-campanulate, 1.5 mm. long, ciliate in the throat, glabrous without ; perianth 
1 to 1.2 mm. long, greenish yellow, the outer divisions panduriform, the inner 
slightly shorter, linear-oblong, all glabrous. 

Type specimen in the United States National Herbarium, No. 1013 of the Death 
Valley Expedition, collected June 21, 1891, a few miles north of Indian W'ells, Inyo 
County, California, by Frederick V. Coville. 
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This species differs from E, baiUyi in its smaller size and more diffusely branching 
habit, more uniformly green instead of pnrplish stems, shorter involucres, shorter 
flowers, and greenish yellow and glabrous, instead of white or pink and slightly 
glandular, perianth. In all the specimens of E, brachyanthum that I have examined, 
the stem for a distance of 3 to 10 mm. above the insertion of the leaves is densely 
and persistently lanate, but above abruptly glabrous. In E. bailey i the stem is at 
maturity glabrous to the very base. lu the field tlie differences of the two plants in 
color, size, and habit, are conspicuous. The National Herbarium contains speci- 
mens collected in the Mohave Desert by Palmer (No. 479 of 1876), Parish Brothers 
(No. 1359 of 1882), and Tracy, in addition to Nos. 1013 and 1138 of the present collec- 
tion, the latter from the vicinity of Mohave. 

Briogonum corymbosum Benth. in DC. Prodr. xiv. 17 (1856). Type locality, 
'*in itinere Californico prope Grand-River." Collected by Fremont. 

Eastern slope of the Sierra Nevada, near Lone Pine (No. 1688). Determined by 
W. M. Canby. 

Eriogonnm oaeBpitosnm Nutt. Jonm. Acad. Phil. vii. 50 (1834). Type locality, 
"on the sides of the Rocky Mountains, towards the sources of the Columbia." 
Black Canon, White Moontains (No. 1794). 

EriogODum faaoiotilatam Benth. Trans. Linn. Soo. xvii. 411 (1837). Type 
locality, " Upper California." 
Near San Bernardino (No. 37). See E. polifoHnm. 

Eriogonnm incanum Torr. & Gr. Proc. Amer. Acad. viii. 161 (1870). Type 
locality, *'on the Tuolumne River [Sierra Nevada, California], alt. 8-ll,0(X) feet." 
Monnt Silliman (No. 2092). Referred doubtfully by Mr. Canby to E. incanum. 

Eriogonnm inflatnm Torr. & Frem. in Frem. Second Rep. 317 (1845). Type local- 
ity, ''on barren hills in the lower part of North California." 

This species although described as an annual is oftener a barely suffrutescent 
perennial. The dead inflated peduncles, remaining throughout the winter and 
finally bleaching to a yellowish white color, have given rise to the popular name 
"cigarette plant." 

It occurs in the Larrea belt throughout the desert, a common and characteristic 
plant. Specimens were collected in Furnace Creek CaHon, Funeral Mountains (No. 
239), and near Hot Springs, in Panamint Valley (No. 680). 

Eriogonnm insigne Wats. Proc. Amer. Acad. xiv. 295(1879). Type locality, "near 
Red Creek, 8. Utah." 
Furnace Creek Canon (No. 235). Verified by W. M. Canby. 

Eriogonnm marifolinm Torr. & Gr. Proc. Amer. Acad. viii. 161 (1870). Type 
localities, "Mount Shasta, 7-9,(XX) feet," and '*high mountain near Donner's Pass, 
Sierra Nevada." 

Near Mineral King, Sierra Nevada (No. 1539). Determined by W. M. Canby. [Ap- 
proaching E. incanum in being densely cespitose and in the leaves being canescent- 
tomtentose on both sides. The flowers, involucres, etc., are more like those of E, 
marifolium, — w. M. c] 

Eriogonnm nidularinm. 

Cottonwood Canon, Panamint Mountains (No. 963). This is the plant which has 
been called, for more than twenty years,^ E. plumaiella, but which proves to be 



»Proc. Amer. Acad. viU. 179 (1870) j Bot, King Surv. 306, 481 (1871); Bot. Cal. U. 
31 (1880). 
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really far dilTeTent from that species.^ When a growing specimen becomes matnre 
the ends of the branches cnrve inward, forming a deuse mass souiewhat resembling 
a bird's-nest^ a peculiarity which, in the field, forms a good diagnostic character, 
and to which the new specific name refers. 
Specimens were collected in Cottonwood Canon, Panamint Mountains (No. 963). 

Eriogonum nivale Canby sp. nov. 

Plant perennial, cespitose, densely white-tomentose throughout above the ground ; 
branches several from the caudex, short and stout, thickly covered with the remains 
of former leaves, the present ones tufted at the ends of the branches, from which 
spring the usually solitary, naked peduncles 2.5 to 8 cm. high; involucre solitary, 
turbinate, about 3 mm. long, with 6 to 8 rounded teeth ; leaves very small, 4 to 6 mm. 
long, ovate, tapering into a short petiole ; flowers large for the size of the plant, 3 
to 4 mm. long; perianth bright rose-color when young, becoming paler with age, the 
divisions glabrous and of about equal length, each having a prominent much darker 
midvein, the outer ones rounded oval, the inner ones oblong or oblanceolate, all ob- 
tuse and glabrous. 

Type specimen in the United States National Herbarium, No. 1657 of the Death Val- 
ley Expedition, collected August 20, 1891, at timber-line on a divide northwest of 
Whitney Meadows, Sierra Nevada, Tulare County, California, by Frederick V. 
Coville. 

The species stands near E. ovalifolium and E, kennedyi, 

Eriogonum nudum Benth. Trans. Linn. Soc. xvii.413 (1837) — Dougl. MS. Type 
locality, " plains of the Multoonah." 

In Tehachapi Canon (No, 1131) and near Whitney Meadows (No. 1645). Determined 
by W. M. Canby. [The former of these two numbers presents an unusual branching 
of the umbel. — w. m. c] 

Eriogonum nudum pauciflorum Wats. Proc. Amer. Acad. xii. 264 (1877). Type 
locality not given. 

Valley of the South Fork of Kern River (No. 1031). Determined by W. M. Canby. 
[This plant is as large as E. grande Greene, and intcrgrades with it. — w. m. c] 

Eriogonum ovalifolium Nutt. Joum. Acad. Phila. vii. 50 (1834). Type locality, 
''sources of the Missouri.'' 
Wood Cafion, Grapevine Mountains (No. 1762). Determined by W. M. Canby. 

Eriogonum parrjri Gray, Proc. Amer. Acad. x. 77 (1874). Type locality, "South- 
em Utah." 

Near Keeler (No. 869), and in the Grapevine Mountains, Nevada (No. 979). In 
one specimen the reniforni leaves attain a breadth of 4.5 cm. 

Eriogonum plumatella Dur. &, Hilg. PI. Heerm. 45 (1855). Type locality, ''Posa 
Creek,'' Kern County, California. 

By some singular mistake the name of this plant was very early transferred to a 
totally different annual species confined to the interior desert region. The true E, 
plumatella, the incomplete specimens of which were excellently figured,* is shown 
by an examination of the original plant of Durand and Hilgard, kindly loaned by 
Mr. J. H. Redfield of the Philadelphia Academy, to be the same as that afterward 
described and since known as E. palmer L The two species have almost no resem- 
blance except in their calyces. E. plumatella is a perennial with tall, zigzag stems, 
scattered, abruptly divaricate branches, and oblanceolate leaves at the forks; while 
the other, which has been named above E. nidularium, is an annual with a dense 
mass of ascending branches, and its leaves all radical and orbicular. 

Specimens of Ei-iogonum plumatella were seen in Walker Pass. 

^ See Eriogonum plumatella, 

*Fac. R. Rep. v. pt. iii. pi. xvi (1855). 
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Eriogonum pollfolium Benth. in DC. Prodr. xiv. 12 (1856). Type localities, "in 
Sierra Nevada Californite" and *'ad San Diego." 

On Browns Peak (No. 177), and in Cott-onwood CaHon, Panamint Mountains 
(No. 966). In this journey from San Bernardino to the Mohave Desert, through 
Cajon Pass, the local geoj^raphlcal limits of this species and E, fasciculatum are clearly 
brought oat. On the south or intramontane slope of the pass the latter is an abundant 
and characteristic plant below the chaparral belt, while on the desert side the lower, 
broader-leafed E.poUfoliumy with its elongated peduncles and congested in florescence, 
is equally characteristic. It is abundant thronghont the upper part of the Lower 
Sonoran zone in the region traversed. 

Eriogonum puaillum Wats. Proc. Amer. Acail. viii. 184 (1870). Type locality^ 
"foothills of Trinity Mountains, borders of the Truckee Desert, Nevada." 

Near Willow Creek, Panamint Mountains (No. 770), and near Crystal Spring, Coso 
Mountains (No. 926). 

Eriogonum reniforme Torr. Sc Frem. in Frem. Second Rep. 317 (1845). Type 
locality, "on the Sacramento river," California. This plant, which has been but 
sparingly collected, has been found in recent years only in the Mohave Desert region, 
and it is probable that Fremont collected the original specimens there. A similar 
error in the type locality appears to have been made in the case of Cleomella ohtuH- 
folia. 

Verified by W. M. Canby. [No. 665 exactly agrees with the type specimen in the 
Torrey Herbarium. Ijt is a closer set plant than No. 860 and branches from the very 
base. No. 860 I can not separate from E, reniforme although it appears diilerent. 
It varies from the type in being of a more open habit — the pedicels longer and more 
delicate — in its branching just above the base instead of at the very base, in having 
pedicels in the very lowest axils, and in the whitish glaucous broad turbinate invo- 
lucres acute at base instead of campanulate and obtuse as in No. 665. — w. m. c] 

Eriogonum saxatile Wats. Proc. Amer. Acad. xii. 267 (1877). Type localities, 
"on rocks above San Bernardino," and "in the Santa Lucia Mountains," both in 
California. 

In Willow Creek Cafiou, Panamint Mountains (No. 804), and in the valley of the 
Kaweah River (No. 1329). Determined by W. M. Canby. 



Eriogonum thomasii Torr. Pac. R. Rep. v. pt. ii. 364 (1857). Type locality, 
"near Fort Yuma," Arizona. 
Near Hot Springs, Panamint Valley (No. 670). 

Eriogonum triohopes Torr. In Emory, Rep. 150 (1848). Type locality, "eastern 
slope of the Cordilleras of California." 

Near Hot Springs, Panamint Valley (No. 686), and in the valley of the Virgin 
River (No 1919). The specific name of this plant has usually been written trichopodum, 
but it was published in the form given above. 

Eriogonum umbellatum Torr. Ann. Lye. N. Y ii. 241 (1828). Type locality, 
"near the Rocky Mountains." 

In the high Sierra Nevada (Nos. 1451, 1656), and in the Inyo Mountains (No 1786). 
Determined by W. M. Canby. [No. 1656 is a peculiar, much depressed small-leafed 
state ; the dowers, involucres, and bracts much the same as in Palmer's No. 426 of 
1877, but the leaves more canescent and smaller. — w. M. c] 

Eriogonum virgatum Benth. in DC. Prodr. xiv. 16 (1856). Type locality, "in 
California." 

Near Havilah (No. 1068) and in the valley of the Kaweah River (No. 1317). No. 
1068 has deep red and No. 1317 yellowish white fiov/era. 
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Briogoniim wrightii subsoaposum Wats. Bot. Cal. ii. 29 (1880). Type localities, 
"in the Sierra Nevada and W. Nevada." 
At Soda Springs in the Sierra Nevada (No. 1603). Yeritiod by W. M. Cauby. 

Ozytheca inermis Wats. Proc. Amer. Acad. xii. 273 (1877). Type locality, 
" California, probjtbly on Mount Diablo." 
Near Havilah (No. 1080). 

Oxythoca perfoliata Torr. A. Gr. Proc. Amer. Acad. viii. 191 (1870). Type local- 
ity, "Unionville, Humboldt, and Truckee valleys [Nevada], on the borders of the 
desert." 

Between Victor and Stoddard Wells (No. 150). 

Oxytheca spergulina (Gray) Proc. Amer. Acad. vii. 389 (1868), um}eT Eriogonum ; 
Greene, Fl. Fran. 153 (1891). Type locality, " dry sandy soil, banks of Big Creek, be- 
low the Mariposa Big-tree Grove," California. 

Near Mineral King (No. 1453) and about Whitney Meadows (1622). The only 
technical character that distinguishes Oxytheca from Eriogonum, namely, the presence 
of terminal awns upon the lobes of the involucre,' if applied to this species and to 
Oxytheca inermiSj necessitates their reference to Eriogonum, yet there can be no doubt 
that their true genetic affinity is with Oxytheca,^ 

• 
Chorlzanthe brevicomu Torr. Bot. Mex. Bound. 177 (1859). Type locality, "on 

the Gila River." 

In Death Valley (Nos. 200, 477), and at many other points in the desert. 

Chorlsanthe perfoliata Gray, Proc. Bost. Soc. Nat. Hist. vii. 148 (1859). Type 
locality, " at Fort Tejon and vicinity^ California." 
In Tehachapi Cafion (No. 1136). 

Chorizanthe riglda (Torr.) Pac.R. Rep. iv. 133 (1857), under Acanthogonvm; Torr. 
&Gr. Proo. Amer. Acad. viii. 198 (1870). Type locality, <'on Williams' river, a 
fork of the Colora<lo, Western New Mexico," now Arizona. 

This is one of the commonest annuals of the desert, growing on gravelly mesas and 
washes in the dr^^est and hottest locations where any vegetation whatever can exist. 
It is a characteristic plant of the Lower Sonoran zone. Specimens were collected 
between Stoddard Wells and Daggett, California (No. 157), and in the valley of the 
Virgin River, Nevada (No. 1909). 

diorizanthe tburberi (Beuth.) in DC. Prodr. xiv. 27 (1856), under Centroategict— 
Gray MS.; Wats. Proc. Amer. Acad. xii. 269 (1877). Type locality, **in collibus 
arenoftis ad San Felipe California'." 

On the Darwin Mesa (No. 798), in Cottonwood CaHon, Panamint Moun tains (No. 
964), and between Kernville and Havilah (No. 1045). 

Chorlzanthe oniariBtata Torr. & Gr. Proc. Amer. Acad. viii. 195 (1870). Type 
locality, "New Idria, California, in very dry places." 
In Walker Basin (No. 1090). 

Chorlzanthe wataoni Torr. A. Gr. Proc. Amer. Acad. viii. 199 (1870). Type 
locality, ''Nevada, on the borders of the desert, Humboldt, Keese-Kiver, and Grass 
valleys." 

Between Mohave and the mouth of Tehachapi Canon (No. 1135). 



* Wats. Proc. Amer. Acad. xx. 371 (1885). 

• Bee Greene, Fl. Fran. 152, 153 (1891). 
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Chorizanthe zanti Wats. Proc. Amer. Aoad. xii. 273 (1877). Tjpe loealitioa, 
"near Fort Tejon," "San Bernardino," and "San Gorgonio/' all in California. 

In the sonthem Sierra Nevada (Nos. 1033, 1100). No. 1033 has a deep pink calyx 
and a more reddish color throughout, together with less leaf-like lower hract« than 
No. 1100. 

Phyllogonum Inteolom sp. nov.> Platk XXI. 

Plant annual, prostrate, of a yellowish green color throughout; lowest internode 
sometimes 6.5 cm. long ; nodes subtended by a whorl of three leaves and giving rise 
to 3 or 5 branches; stem and branches terete, reaching 2 mm. in diameter, nearly 
glabrous below like the leaves, scantily provided above, like the pedicels and peri- 
anth, with divergent but flexuous hairs, in age probably glabrous ; radical leaves 
and those of the lower nodes with a broadly oblong or obovate, obtuse, 3-nerved 
bla<lelO to 15 mm. long, tapering abruptly into a petiole 15 to 30 mm. long; upper 
leaves becoming smaller, shorter-petioled, and at last sessile; inflorescence made 
up of fascicles of about 5 or 6 flowers inserted at the node, apparently in the axil of 
the upper leaf, without involucre and without bracts; upper fascicles becoming 
contiguous and congested into leafy-bract-ed glomerules terminating the branches * 
pedicel 5 mm. long or less, Jointed at the base of the flower; perianth yellow, 1.5 
to 2 mm. long; divisions 6, oblong-linear, obtuse, equal in the open flower, in the 
fruiting perianth the outer three only throe-fourths as long as the inner; stamens 
9; filaments filiform, two-thirds as long as the peritfnth ; anthers orbicular 0.25 mm. 
long ; styles 3, 0.5 mm. long, slightly enlarged at the apex, deciduous ; achenium 
buff-colorod, elliptical, triangular in transection, smooth and shining, 1.5 nun. long; 
embryo nearly straight; radicle lying along one angle of the seed; cotyledons or- 
bicular, lying at the base of the seed, bent at an angle of about 45° from the radicle. 

Ten polygonaceous genera are now referred to the tribe Eriogoneee (including Kcsni- 
gieie). Of these, live, Eriogonum^ Chorizanthe (including Centrostegia), Oxytheca, Hoi- 
listeria, and Lasiarriasa bear their flowers in di- to penta-phyllous involucres; four, 
NemacauliSy Harfordiay Pteroategia, and Kcenigia, bear their flowers (the pistillate 
ones only in Harfordia) in the axils of monophyllous but sometimes inyolncriform 
bracts; while the new genus Phgllogonum has neither bract nor involncre. In 
structural characteristics it is most nearly related to Nemacaulis. Its vegetative 
character of three well-developed distinct leaves subtending each node distinguishes 
the plant from Nemacaulis, Laetarricpay Hollisteria, and Oxytheca, the genera with 
which it is most likely to be confounded. In the peculiar yellowish color of the 
herbage, in the form of the lower leaves, and in habit, the species resembles Oxytheca 
luteola, which Dr. Parry atone time considered the type of a new genos, Gymnogonum; 
but the conspicuous 5-parted involucre of that plant is entirely wanting in Phyllo- 
gonum. 

Type specimen in the United States National Herbarium, No. 584, Death Valley 
Expedition ; collected April 7^ 1891, in Furnace Creek Cafion, Funeral Mountains, 
InyoCounty, California, by Frederick V. Coville. Only two specimens were collected, 
growing in the dry wash of the cafion about 2.5 kilometers above Furnace Creek 
Ranch. 

1 Phyllogonum gen. nov. 

Polygonacearum genus Eriogoneis affine. Nodi foliis tribus herbaceis petiolatis lu- 
stmcti. Flores lut«i, pediccllati, ad nodos fasciculati, sine involucro sine bractea, 
facie in axilla folii, inserti, fasciculis superis brevitate intemodorum adjacentibus, 
demum conflucntibus. — Planta annua, prostrata, divergente ramosa, omninolutcolay 
ramis e node siugulo tribus aut qninque, intcqualibus. 

Nomeu genericum e ^CXXov et yurv derivatum est, nodi enim folia tria plene ex- 
pansa, nee ut pleromque in generibus propinquis braoteis reducta, gerunt. 
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PteroBtegia drymarioides Fisch. &, Mey. Ind. Sem. Petrop. ii. 48 (1835). Type 
locality, " in portu Bodega Kovae Califomiae." 

Observed in Johnson (No. 486), Surprise (No. 646), and Willow Creek caftons, Pan- 
amint Mountains, and in Caliente Valley, the latter locality in intramontane Cali- 
fornia. The plants grew always in the shade of rocks and therefore in somewhat 
moist soil. 

Polygonum acre H. B. K. Nov. Gen. & Sp. ii. 179 (1817). Type locality, "locis 
abditis, udis prope Havanam et Caracas, (ad ripas Gnayri, Calle de S. Juan et de S. 
Bartolom^), alt. 0-414 hex.'' 

NearVisalia (No. 1265). 

Polygonum amphibium L. Sp. PI. i. 361 (1753). Type locality European. 
Between Trout Meadows and Kern River (No. 1584). 

Polygonum aviculare L. Sp. PI. i. 362 (1753.) Type locality European. 

This weed was seen at Keeler, at Havilah, at several points between the latter 
place and Tehachapi Cation, and in cultivated soil near Tulare and Visalia. All 
these stations except the first are in intramontane California. 

Polygonum bistortoides Pursh, Fl. i. 271 (1814). Type locality, "in low grounds 
on the banks of the Missouri, called Quama%h-flat9** The type specimen was col- 
lected by Lewis and Clarke. 

Near Mineral King (No. 1401). 

. Polygonum emersum (Mx.) Fl. j. 240 (1803), as P. ampMlnum emersum; Britton, 
Trans. N. Y. Acad. viii. 73 (1889). Type locality, "ad ripas fluminis Ohio." 
Near Visalia (No. 1266). This is Polygonum muhlenhergii (Meisn.) Wats. 

Polygonum hydropiperoideB Mx. Fl. i. 239 (1803). Type locality, "in Pennsyl- 
vania, Virginia, Carolina." 
Near Visalia (No. 1262). 

Polygonum Imbrioatum Wats. Amer. Nat. vii. 665 (1873)— Nutt. in herb. Type 
locality not given; range, "frequent in the mountains, al])ine and subalpine, from 
Colorado to Oregon and northern California." 
Near Mineral King (No. 1508). 

Oxyria digyna (L.) Sp. PI. i. 337 (1753), under Rumex; Hill, Veg. Syst. x. 24 (1765). 
Type locality European. 

This plant was found above timber-line, in the Sierra Nevada, near Mineral King, 
on the mountain slope south of the Wliite Chief Mine. 

Rumez oxlspus L. Sp. PI. i. 335 (1753). Typo locality European. 
In Owens River Valley (No. 1769). 

Rumex geyeri (Meisn.) in DC. Prodr. xiv. 64 (1856), as R. etigelmanni geyeri; 
Trclease, Sp. Rum. 78 (1892). Type locality, '4n Rocky Mountains." 
In the high Sierra Nevada (Nos. 1683, 2094), and in the White Mountains (No. 1804). 

Rumex hymenosepaluB Torr. Bot. Mex. Bound. 177 (1859). Type locality, 
''sandy soils fh>m El Paso to the canons of the Rio Grande." 

This valuable tannin plant, canaigre, occurred only at rare intervals in the region 
that we traversed. It was observed in the wash of Lytle Creek, near Jj^an Ber- 
nardino (No. 17) ; in the Vegas Valley near Cottonwood Springs, and along the rond 
from Mohave to Searles's, between the summit and middle stations. 

Rumex saUcifoUus Weium. Flora, 1821, i. 28 (1821). Type locality, "in Cali- 
fornia." 

In Willow Creek Caflon, Panamint Mountains (No. 823), and in Tehachapi Valley 
(No. 1117). The specimens of No. 823 are very large and robust. 
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ARI8TOLOCHIACB2. 

Asamm majna (Dncliartre) in DC. Prodr. xy. pt. i. 424 (1864), as A. hookeri maju$; 
Type locality, "in montibus Californi*/' 

Valley of the Kaweah mountains (No. 1364). This is the same as Aaarum hartwegi 
of Watson*. 



AnemopBlB califomloa (Nntt.) Ann. Nat. Hist. i. 136 (1838), under Anemia; 
Hook. & Arn. Bot. Beech. 390 (1841). Type locality, "springy bogs and open 
marshes by streams around Sta. Barbara and Sta. Diego in Upper California.'' 

This plant, yerba mansa, is so common that a detailed statement of its localities 
need not be given. It occurs in moist alkaline soil throughout the region traversed, 
in the desert usually confined to the Lower Sonoran zone. It was found once, at 
Mountain Spring, Charleston Mountains, in the lower edge of the pifion belt. West 
of the Sierra Nevada the plant was equally abundant, and limited to about the same 
altitude. At Hot Springs (No. 682), in Panamint Valley, the Indians were seen one 
day digging the plant. They collected about half a bushel of it, roots, stems, and 
leaves, saying that they used it for medicine. 



XTmbellularia califomica (Hook A, Am.) Bot. Beech. 159 (1833), under Tctran- 
thera; Nutt. Sylv. i. 87 (1842-53). Type locality Califomian, the specimens said to 
have been collected at either San Francisco or Monterey, 

Valley of the Kaweah River (No. 1306). 



Razoumofskya americana (Engelm.) in Gray, PL Lindh. il. 214 (1850), under 
Arceuthohium—^VLtt.US.(1)', Kuntze,Rev. Gen. PI. ii. 587 (1891). Type locality, 
"Oregon, on Pinus." 

At St. George, Utah (No. 1596). Descriptions of this plant and Phoradendran fla- 
veacens villosum may have been published earlier than the date cited in this report, 
but it has been impossible to find such publication. 

Razoumofskya orjrptopoda (Engelm.) in Gray, PI. Lindh. ii. 214 (1850), under 
ArceuthoMum, Type locality, "Santa F6 [New Mexico], only on Pinua hraokyptera** 

Near Mineral King (No. 1460) and Soda Springs (No. 1597), in the Sierra Nevada, 
growing on Pinus jeffrcyi. This plant was lirst mentioned by Engelmann '^ under tlie 
name A. oxycedH, without description, but with the manuscript synonym A, robustum 
Engelm. The latter name was subsequently adopted by Engelmann, but he did not 
take up for A. divaricatum the name A. gracile, which was published in the same 
place and manner as A, robu8tum» 

RazoumofiBkya divaricata (Engelm.) Bot. Wheeler Surv. 253 (1878), under Jroen- 
ikohium. Type locality not given ; range, '* on Nut-pines (P. edulia and monophyllos) 
from Southern Colorado, through New Mexico, to Arizona." 

In the CharLoston Mountains (No. 306), on Pinu9 monophylla. See R. cryptopoda. 



» Proc. Amer. Acad, x., 463 (1875). 
•Gray, PI. Fend. 59 (1849). 
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Rasonmofirkya occidentalis (Engelm.) Bot. Cal. ii. 107 (1880); nndei Arceu- 
thohium; Kontze, Rev. Gen. PI. ii. 587 (1891). Type locality not given ; range, "on 
various conifers of the coast ranges and Sierra Nevada (Pinua intignis, P, Sahiniana, 
and P. ponder 08a) f from Salinas Valley and Walker's Basin to Oregon.'' 

Near Havilah (No. 1073), on Ptnus sahiniana; at Mineral King (No. 1482), on Abies 
magnifica; between Trout Meadows and Kern River (No. 1587), on Abies concolor; and 
near Lyon Meadow (No. 1739), on the same tree. This appears to be the plant that 
EnglcQianu' had previously described as A. campylopodunxy but I have been unable 
to examine the type specimens of that species. No. 1587 has no male flowers, but it 
appears to belong here. 

Phoradendron boUeanum (Seem.) Bot. Herald, 295 (1856), under Viscum; Eichler 
in Mart. Fl. Bras. v. pt. ii. 134m (1868). Type locality, "Sierra Madre," Mexico. 
Secman's specimens were undoubtedly collected on a journey made by him from 
Mazatlan to Duraugo, and thence to Topic. 

On the south slope of Cajon Pass (No. 130), and in Tehachapi Cafion, this mistletoe 
was seen on Juniperus calif omica; in Johnson Cafion, Panamint Mountains (No. 589), 
on Juniperus cali/omica utahensis; and in the mountains back of Fort Tejon (No. 
1192), in Tejon Cafion, and in the valley of the East Fork of Kaweah River, be- 
tween Big Tree Gallon and Mineral King, on Abies concolor. The plants that grow 
on the latter host have always laxer stems and larger leaves than those growing on 
the junipers. 

Phoradendron callfomicnm Nutt. PI. Gamb. 185 (1848). Type locality, "in the 
mountains of Upper California. Parasitic on the trunks and branches of a /SIrom&o- 
carpus." 

This occurred at Resting Springs (No. 279), Ash Meadows, Vegas Valley, Vegas 
Wash, and Hot Springs, Panamint Valley, growing upon Prosopis juliflora, 

Phoradendron flavesoens maorophyllum Engelm. Bot. Wheeler Surv. 252 (1878). 
"They grow on soft woods (Ash, Willow, Poplar, Sycamore, and Sapindus) on the 
Gila and Bonita Rivers, and extend into Southern California.'' 

This mistletoe was observed at many points in intramontane California, from San 
Bemadino to Visalia, on cotton wood and willow, but was not seen in the desert 
region. 

Phoradendron flavesoens villosum Engelm. in Gray, PI. Lindh. ii. 212 (1850), 
as P. villosum— "Svitt. MS. ( f ) ; Engelm. Bot. Wheeler Surv. 252 (1878). Type locality, 
'* Wahlamet Woods, Oregon." 

This was frequent on Quercus douglasii throughout its range, and in the valley of 
the Kaweah was seen also upon Q, chrysolepis and Q, kellogyii, 

Phoradendron juniperlnum Engelm. in Gray, PI. Fendl. 58 (1849). "Parasitic 
on the two kinds of Shrub Cedar ( Juniperus) which gi'ow on the hills and elevated 
plains about Santa F^,'' New Mexico. 

Found only in the Charleston Mountains, both on the road to Clark's sawmill (No. 
307) and north of Olcott Peak. 

Phoradendron Juniperlnum libocedri Engelm. Bot. Cal. ii. 105 (1880). Type 
locality, "on Libooedrus decurrens, from the Yuba River to San Bernardino," Cali- 
fornia. 

Found in the forests of the Sierra Nevada, along the East Fork of Kaweah River^ 
and on the North Fork of Kern River (No. 1729), growing on Libocedrus decdrrens. 



» Gray, PI. Lindh. ii. 214 (1850). 
13095— No. 1 13 
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8ANTALACE2. 

Comandra pallida A. DC. Prodr. xiv. 636 (1857). Type locality, "prope Clear 
Water, Oregon." 

Near Mineral King, Sierra Neva<ia (No. 1467), and in the Beaverdam Mountains, 
Utah (No. 1945). The tyx)e locality of C. umbcUata is **in Virginia), Peuusylvauiie 
pascals siccis/' 



Euphorbia albomarginata Torr. &, Qr. Pac. R. Kep. ii. pt. iv. 174 (1855). Type 
locality, ''head-waters of the Colorada." 

In Johnson (No. 557) and Willow Creek (No. 769) cafions, Panamint Mountains, 
and in Shepherd CaAon, Argus Mountains (No. 735). 

Buphorbia ocellata Dur. & Hilg. PI. Heerui. 46 (1855). Typo locality, *'PoBa 
Creek,'' Kern County, California. 
Near HavUah (No. 1081). 

Enphorbia polyoarpa Benth. Bot. Sulph. 50 (1844). Type locality, ''Bay of 
Magdalena," Lower California. 

Near Bennett Wells (No. 198), and in Furnace Creek Cafion (Nos. 211, 585). Our 
specimens belong to the form with exappendiculate involucral glands, which has 
sometimes passed under the name E, mioromera of Boissier. 

Euphorbia schizoloba Engelm. Proc. Amer. Acad. v. 173 (1861). Type locality, 
"east of the Lower Colorado, lat. 35°, alt. 2.000 feet." 

Surprise Cafion, Panamint Mountains (No. 629). This species was published by 
the same author in the same year under the name E, inciaa^f but the statement has 
been made by Gray and Trclease- that, " by an oversight this name was substituted 
for E, inciaa, employed in Ives'S Report, part 4, p. 27, and has priority of publica- 
tion." 

Euphorbia aerpiUifoUa Pers. Syn. PI. ii. 14 (1807). Type locality, ''in Amer [lea] 
calidiore." 
Near San Bernardino (No. 33). 

Euphorbia setiloba Engelm. in Torr. Pac. R. Rep. y. pt. ii. 3^ (1857). Type 
locality, "near Fort Yuma," Arizona. 
In the Funeral Mountains, at a point we-st of Amargosa (No. 333). 

Croton oalifornious MtiU. Arg. in DC. Prodr. xv. pt. ii. 691 (1886). Type locality, 
"in California prope San Francisco et in aronosis pascuisque prope Monterey." 

This plant is one of the common and characteristic species of the San Bernardino 
Valley (Nos. 32, 39), often occurring as a weed in neglected fields. It was not seen 
in the ultramontane region, but was met with again in intramontane California 
when we entered the Tulare Plains from the Caflada de las Uvas. 

Croton setigeniB Hook. Fl. Bor. Amer. ii. 141 (1838). Type locality, "on Men- 
zies' Island, and on sandy banks of the Columbia upwards.'' . 

Commonly known under the name Eremocarpus setigerus, I follow Professor 
Greene'^ in calling this plant a Croton; not as expressing an opinion that it does not con- 
stitute a distinct genus, but in order to avoid making a new generic name, since Ere- 
mocarpu* was first used by Reichenbach, in 1837, as a designation for a genus of 
Hypericace®. 



» Bot. Ives Exped. 27 (1861). 

•Botanical Works of George Engolmann, 440 (1887). 

•Fl. Fran. 89 (1891). 
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BtilUngia paucidentata Wats. Proc. Amor. Acad. xiv. 298 (1879.) Type locality, 
'* Colorado Valley, near moath of WilliamB River," Arizona. 
Near Little Owens Lake (No. 1007). 

JTRT1CACB2B, 

Celtis occidentalis reticulata (Torr.) Ann. Lye. N. Y. ii. 247 (1828), as C. reticulata; 
Sarg. For. N. A. 126 (1884). Type locality, "base of the Rocky Mountains " 

A specimen of Cclti9 was recorded in the valley of Caliente Creek, a few miles 
above Caliente. It probably belongs to the variety reticulata of C. occidentalia, but 
unfortunately no specimens were collected. 

Urtioa brewer! Wats. Proc. Amer. Acad. x. 348 (1875). Type locality, "Los 
Angeles, California." 
Near Whitney Meadows (No. 1696). 

Urtica holosericea Nutt. PI. Gamb. 183 (1848). Type locality, "near Monterey, 
Upper California." 

This nettle was found at several points in the intramontaue region between Walker 
Pass, Kemville, Caliente, and Tehachapi. 

Urtica urens L. Sp. PI. ii. 984 (1753). Type locality European. 
Near Keeue (No. 1109). 

Parietaria debilla Forst. Fl. Ins. Aust. Prodr. 73 (1786). Type locality, "Nova 
Zeelandia." 
In the Funeral Mountains, at a point west of Amargosa (No. 331). 

PLATANACB2EI. 

Platanus racemosa Nntt. 8ylv. i. 47 (1842-63). Type locality, " Upper Califomia, 
in the vicinity of Sta. Barbara." 

This tree, the sycamore, was found only in intramontane California and showed no 
tendency to follow down the desert streams. It was observed on Lytle Creek (No. 
128) ; along the branches of Caliente Creek ; toward the lower end of the Cafiada de 
las Uvas; in the lower part of Tejon CafLon; along Poso Creek; and along the lower 
Kaweah. Although a paludose plant it seemed to confine itself to the foothill belt, 
and not to extend into the chaparral. 

CTTPULIFERiEI. 

Betula occidentalis Hook. Fl. Bor. Amer. ii 155 (1838). Type localities, " Straits 
of De Fuca," and "near springs on the west side of the Rocky Mountains," and " on 
the oast side, from the mountains to Edmonton House." 

Near Lone Pine, at the point where the Hockett Trail crosses a small stream, at 
the eastern foot of the Sierra Nevada. 

Alnus rhombifoUa Nutt. Sylv. i. 33 (1842-53). Tyi>e locality, " in the vicinity of 
Monterey, in Upper California." 

This tree, the alder, was seen only along streams in the Sierra Nevada, namely, at our 
camp near Kemville, at a few points along our route to Caliente, along the Kaweah 
River from Visalia to Big Tree Cafion, and on Kern River between Trout Meadow and 
Soda Springs. 

Corylus rostraia oalifomioa DC. Prodr. xvi. pt. ii. 133 (1814). Type locality 
"in California." 

The hazel-nut was seen only between Big Tree Caflon and Mineral King, on the 
headwaters of the Kaweah liiver. 
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QuercuB brawerl Engelm. Bot. Cal. ii. 96 (1880). Type locality, "on the middle 
or higher elovatious ot* the Sierra Nevada^ ftom Calaveras County to the Oregon 
line." 

QuercuB arstediana,^ to which Q. breweri has recently been referred,* cannot be, 
if it was accurately described by Brown, the same oak as this species. Its leaves 
are said to have "acutely cut lobes on either side," and a petiole " 1^ inch long," 
characters which cannot apply to Q, breweri. The fonner name should therefore be 
retained until the type specimens of Q. csrstediana can be examined. Specimens 
from the Siskiyou Mountains, named by Professor Greene Q, csrstediana, have longer 
petioles than our plant, and acutely lobed leaves. They are, with little doubt, true Q. 
oBTstediana. These specimens difier from ours in the details mentioned above, and 
furthermore, in their very large buds. The buds of the two plants have about the 
same relative size as those of Q, garryana and Q, lobata, Plate x of Greene*s West 
American Oaks, undoubtedly represents true Q. breweri. 

The species was observed only in the valley of the Kaweah River (No. 1314;, 
forming an important part of the chaparral immediately below the yellow pines. 

Quercus califomica (Torr.) Pao. R. Rep. iv. 138 (1857), as Q, tinctoria califar- 
nica; Cooper, Rep. Smithson. Inst., 1858, 261 (1859). Type locality, " hiUsidas, Napa 
Valley," California. 

Newberry's name Q. kelloggii^ is antedated by Torrey's variety calif arnica by only a 
short time. The title page of the fourth volume of the Pacific Railroad Report bears 
the date 1856, but the preface of Torrey's report, contained therein, is dated January 
12, 1857. It appears, therefore, that a part at least of this volume did not appear 
until 1857. The sixth volume bears the same date, 1857, but came out later in that 
year than the fourth, for Newberry quoted in it Torrey's name for the tree, with 
the volume and page on which it was published. 

The tree was found on Frazier Mountain (No. 1200) ; along the East Fork of the 
Kaweah, from Big Tree Ca&on to a point about 6 kilometers below Mineral King; in 
Kings River Cafion (No. 2105) ; and on the eastern slope of the Sierra Nevada, about 
6 kilometers west of Independence (No. 2107). At no point did it occur in great 
abundance, but scattered among the yellow or black pines. 

Quercus ohrysolepia Liebm. Dansk. Vidensk. Forhandl. 1854, 173 (1854). Type 
locality, "California." 

The sheet of Bentham's Planta) HartwcgiansQ, on which this species is described, 
on page 336, bears the date upon its signature " Feb., 1857," not 1849, as usually quoted, 
the latter date belonging to preceding sheets of that work. Liebmann's name there- 
fore antedates Kellogg's Q, fulvescena by but a single year. Type locality, as taken 
from Plant® Hartwegianae, page 337, " in montibus Carmel prope Monterey." 

This tree was found in abundance back of Fort Tejon (No. 1156), and along the 
East Fork of the Kaweah. It occurred also on the south slope of Cajon Pass and in 
Kings River Cafion (No. 2104). The tree is characteristic of the chaparral belt, in 
the higher parts of it being reduced often to a shrub only 2 or 3 meters high. In 
shaded ravines, as in the Cafiada de las Uvas, individual trees sometimes descend far 
below the proper belt of the species. 

Quercus douglasii Hook. Sl Am. Bot. Beech. 391 (1841). Type locality, Call- 
fomian, but not accurately recorded. The type specimens were collected by Douglas. 

On the road between Kernville and Caliente (No. 1044), and in the foothills of the 
Liebre Mountains (No. 1141). This oak is the characteristic tree of the Sierran foot- 
hills along the whole eastern limit of the Tulare Plains. It extends as far up the 

» R. Br. Campst. Ann. & Mag. Nat. Hist, ser. 4. vii. 250 (1871)] 
•Wats. Proc. Amer. Acad. xxii. 477 (1887). 
•Pac. R. Rep. vi. pt. ui. 28 (1857). 
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Kaweah Hiver as Knne Flat; in the Canada de las Uvas to within a half-mile of old 
Fort Tcjon ; and in the valley of Kem River as far as the foothills, a few miles south 
of Keruville, on the Caliente road. The upper limit of its range is the lower limit of 
the chaparral belt. 

Quercus dumosa Nutt. Sylv. 1. 7 (1842-53). Type locality, " over the base of the 
hills which flank the village of Sta. Barbara, in Upper California.'^ 

This scrub oak occurred in abundance on the south slope of Cajon Pass (Nos. 115, 
116), extending a short distance over its summit. A few specimens were seen on the 
foothills south of Antelope Valley, on Liebre Banch (No. 1140). No. 115 is Engel- 
mann's variety bullata. 

Quercus gaxnbelii Nutt. PI. Gamb. 179 (1848). Type locality, "on the banks of 
the Rio del Norte." 

Specimens were collected on the southern escarpment of the Eldeu Mesa, near Flag- 
staff, Arizona (No. 5). Within the rangeof thesurvey the plant did not occur west of 
the Charleston Mountains, Nevada, where it was found in the nut pine belt, both on 
the road to Clark^s sawmill and near Mountain Springs. Dr. Merriam found it along 
his route from the upper crossing of the Santa Clara Valley to a point beyond Moon- 
tain Meadows, Utah, and in the Juniper Mountains, Nevada. 

Quercus lobata Nee, Anal. Cieno. Nat. iii. 278 (1801). 

This tree, the common white oak of southern California, requires a deep, rich soil, 
well watered from beneath. The great area of the southern Tulare Plains is too 
dry to support the tree, except in restricted localities. Along th^ bottoms of those 
streams which are wide enough to furnish the requisite depth of soil the tree 
ascends to an altitude of more than 1,000 meters. It was found from Caliente (No. 
1111) to Tehachapi Valley; near Liebre Ranch house (No. 1139); in the Caflada de 
las Uvas, extending past Fort Tejon and as far above as Castac Lake; about Tejon 
Ranch house ; at several points northward in the Tulare Plains ; and along the ICaweah 
River to a point a few kilometers above Three Rivers. In the well-watered region 
of Tulare and Visalia this oak grows abundantly. The tree is a magnificent 
species. Trunks 1.2 to 1.8 meters in diameter are common; and one on the old pa- 
rade ground at Fort Tejon measured 8.03 meters in circumference. In the year 1876 
Dr. Rothrock, botanist of the Wheeler Survey, measured the same tree and found 
it to be 8 feet 2 inches in diameter. Reduced to the same units, these measurements 
give a diameter in 1876 of 2.49 meters, and in 1891, 2.55 meters. One of the three 
main limbs described by Rothrock had been broken ^ff several years before our 
visit. 

Quercus undnlata Torr. Ann. Lye. N. Y. ii. 248 (1828). Type locality, "sources 
of the Canadian, and the Rocky Mountains.'' 

This I take to be the true Q. unduJaia, The tree was not found west of the Charles- 
ton Mountains, where it occurred on the east slope of Mountain Springs Pass (No. 
385). It is a species characteristic of the Rocky Mountain region. Dr. Merriam 
has reported it also from the Juniper Mountains of Nevada, and the upper Santa 
Clara Valley and Bcaverdam Mountains of Utah. 

Quercus T^slizeni DC. Prodr. xvi. pt. ii. 67 (1864). Type locality originally 
given incorrectly as Chihuahuan, but subsequently corrected' to ''the American 
Fork of the Sacramento River," California. 

This oak is characteristic of the foothill belt of the western slope of the Sierra 
Nevada. It has a slightly higher range than Q. douglasii, but does not extend really 
Into the chaparral belt. It was found at several points from Fort Tejon to the val- 



1 Trans. St. Louis Acad. iii. 396 (1877). 
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ley of tbo Kaweah, specimens being collected in the valley of the South Fork of 
Kern River (No. 1028), between KernviUe and Havilah (No. 1103), and on the hill- 
sides near Fort Tejon (No. 1152). 

Castanopais chryaophylla (Hook.) Fl. Bor. Amor. ii. 159 (1838), under Caa- 
lanea^Dough MS.; DC. in Seem. Joum. Bot. i. 182 (1863). Type locality, *<on the 
Grand Rapids of the Columbia, to Cape Orford, and near Mount Hood.'' 

In the black pine belt of the Sierra Neva<la, both in the valley of the Kaweah River 
(No. 1380) and in the valley of the North Fork of Kern River. 



Salix by M. S. Bebb. 

Saliz barolayl Anders. Sal. Bor. Amor. 66 [20] (1858). Type locality, "in America 
boroali-occidentali : Kodiak.'' 

The distribution of this species is from the Sierra Nevada (No. 1572) and the moun- 
tains west of the Great Basin northward along the Cascade and Coast ranges to Alaska. 
Dr. Andersson's descriptions, necessarily drawn from Inadequate material, are all more 
or less inaccurate and misleading, but there can be no question as to the identity of 
the type specimen in the Kew Herbarium. Taken throughout its entire range the 
species, as a whole, exhibits a degree of variation remarkable even among willows, 
vacillating, as it were, between S, cardata and S, glauca, and might, perhaps more 
reasonably, be regarded as a group of several ill-defined species, in which category 
should be placed S. caHfoniica Bebb, of the Botany of California, and S. commuiata 
Bebb, of Notes on North American Willows in Bot. Gaz. xiii. 110 (1888). 8. oonjuncia, 
of the same paper, does not differ from the Alaskan type. 

Saliz flaveaoens Nutt. Sylv. i. 65 (1842-53). Type locality, ''in the range of the 
Rocky Mountains.'' 

Collected near Mineral King in the Sierra Nevada (No. 1444). The species ranges 
from California and New Mexico northward to British Columbia and along the coast 
to Alaska. 

Saliz glauca villosa (Hook.) Fl. Bor. Amer. ii. 144 (1838), as S, villosa; Anders. 
Sal. Bor. Amer. 68 [22] (1858). Type locality, "Rocky Mountains * * • to the 
Arctic Sea-coast." 

Between Mineral King and Farewell Gap, Sierra Nevada (No. 1564) . It occurs most 
abundantly about the headwaters of the Saskatchewan River, but is widely dis- 
tributed in British rAmerica, in the Rocky Mountains, and eastward north of lati- 
tude 50^. Southward within the United States it has not been found west of the 
Great Basin, except on Mount Hoffmann and Woods Peak by Professor Brewer, and 
on Mount Whitney by Professor Rothrock. To these localities the present collec- 
tion, after the lapse of more than ten years, a<lds a third in the same region. The 
identity of the earlier collections of Brewer and Rothrock with the plant (»f the 
Rocky Mountains was somewhat doubtful. The leaves were very narrow, attenuate- 
pointed, and somewhat falcate, scarcely paler beneath, and covered alike on both 
sides with a minute pubosence; and these peculiarities seemed to gain increased 
significance from the fact that in a still more marked degree they characterized Dr. 
Watson's No. 1099 (Bot. King Exped. 325) from the East Humboldt Mountains, 
collected at an altitude of 2, 750 meters. But in the specimens of the present collection, 
precisely similar as they are to those collected on the mountains of Colorado, we 
have indubitable evidence that 8. glauca vilhtfa, after keeping exclusively east of the 
Great Basin to the extreme southern limit of its range, does, nevertheless, find a rare 
lodgment in a few of the highest peaks of the Sierra Nevada. 

Baliz laevigata Bebb, Amer. Nat. viii. 202 (1874). Type localities, "Santa Cruz," 
"Ukiah," ''Alameda County," points all in California. 
This species was collected at Lone Willow Spring (Nos. 169, 1872), and near 
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Brewery Spring, in the Panamint Mountains (No. 598). It ranges throughout Cali- 
fornia, and is known to occnr in Oregon. It has been found in Guatemala at 1,300 
meters altitude (No. 333 of John Donnell Smith's distribution), and presumably occurs 
at intermediate stations. 

Salix lasiolepis Benth. PI. Hartw. 335 (1857). Type locality, ''ad ripas fluvi- 
oram Salinas et Carmel prope Monterey/' California. 

Collected on the south slope of Cajon Pass, Sau Bernardino Mountains (No. 129), 
Johnson CaHon, and Surprise Cafion, Panamint Mountains (Nos. 493, 597, 625), and near 
Visalia (No. 1268). The species is very common through the whole State of Califor- 
nia — which may be regarded as the center of its area of distribution — northward, 
mainly as variety higeloviif as far as Seattle, Washington ; southward in Mexico and 
on the peninsula of Lower California (Brandegee) to within the tropics at an altitude 
of 1,500 meters. It varies exceedingly in the form of the leaves, the more or less 
densely flowered aments^ and even f^om forms with densely clothed scales (which 
suggested the name), to those like the present, with scales only thinly hairy. 

Salix longifolia Muhl. Neue Sohrift. Gesell. Naturf. Frennde Berlin, iv. 238 
(1803). Type locality, ''ad Susquehannam,'' i. e., near the Snsquehanna River, in 
Pennsylvania. 

Collected in Furnace Creek Canon, Funeral Mountains (No. 215) ; in Pahmmp 
Valley, Nevada (No. 294) ; at Furnace Creek Ranch (No. 468) ; at Hot Springs, Pana- 
mint Valley (No. 681) ; and in Surprise (No. 722) and Willow Creel: (No. 788) caflons, 
Panamint Mountains. 

This species in various forms occurs in Mexico, Texas, Louisiana, and northward 
throughout the Mississippi basin and the region of the Great Lakes to latitude 
G(P N. in the valley of the Mackenzie River. It is common and reaches its fullest 
development in the Pacific coast St»t4'S, while east of the Allegany Mountains it 
occurs rarely from the valley of the Potomac River to New Brunswick. The longi- 
folia, whether considered in the aggregate as an exceedingly polymorphous species or 
aa "a congeries of species in the making,^' including S. taxi/olia, S, sesailifoliay etc., 
present a strongly marked group of willows peculiar to America. Not connected 
with Old World forms by any synthetic type of the present or, so far as known, of 
any preceding period of time, its abundance and diversity, both in form and stature, 
on the Pacific slope, and gradual decrease, both in vigor and variability, throughout 
its range northeastward, are facts which sustain the conjecture that the group was 
derived from the Mexican plateau at the close of the Tertiary period. 

Baliz longifolia argyrophylla (Nutt.) Sylv. i. 71 (1842-53), as S. argifrophylla; 
Anders. Kongl. Sven. Akad. Handl. [»er. 4] vi. 55 (1865). Type locality, on "one 
of the branches of the Oregon, the river Bois<^e, towards its Junction with the 
Shoshonee." » 

Collected near Visalia (No. 1267). 

Salix longifoUa exigua (Nutt.) Sylv. i. 75 (1842-53), as S. exigua; Bebb, Bot. CaL 
ii. 85 (1880). Type locality, " the territory of Oregon," growing with NuttalFs •9a/ir 
fluviatilUiy which was first collected on " the immediate border of the Oregon [River], 
a little below its confluence with the Wahlamet.'' 

At Resting Springs (No. 263). 

Salix macrocarpa argentea Bebb, Bot. Gaz. x. 223 (1885). Type localities, 
"Sierra County," and "Plumas County," California. 

This is the Salix geyeriana of the Botany of California, not of Andcrsson. The typi- 
cal S. macrocarpa is a species of the Columbia River Valley '^nd Puget Sound region, 
while the variety argentea is known only from the Sierra Nevada of California. It 
was collected by the expedition in a natural meadow in the Sierra Nevada, near 
Mineral King (No. 1427). 

Balix nigra venulosa (Anders.) Monogr. Sal. 22 (1867), as a form, renulofaf of Sail'* 
nigra longipes; Bebb, Bot. Gaz. xvi. 102 (1891). Tyv^ \oe,\j\SX.>/^Va.^vsNTi."^«i2«* 
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The i>Tovailing form of S. nigra throughout western Texas, New Mexico, Arizona, 
and southern California. The varietal name may bo regarded as tentative. Should 
variety wrightii of Andersson prove to have been founded upon an abnormal growth of 
this variety, the name tcrightii should be taken instead. Specimens were col- 
lected at Resting Springs (No. 262) ; at Winters's ranch, Pahrump Valley, Nevada 
(No. 295); at Ash Meadows, Nevada (No.' 2145); at Furnace Creek Ranch (No. 469); 
in Mill Creek Caf\on, Pauamint Mountains (No. 805); and on the Tulare Plains, 
about 16 kilometers south of Bakorsfield (No. 1236). [At all these points the tree oc- 
curred in the Lower Sonoran zone, growing in the moist soil about springs or streams, 
or on irrigated land. It was often planted in such places as a shade tree. — F. v. c] 

Populus fremontii Wats. Proc. Amer. Acad. x. 350 (1875). Tyi>e locality, "on 
Deer Creek at 'Lassens' in the Upper Sacramento Valley." 

The name Populus fremontii is here used for the cotton wood of the desert region, 
which has sometimes been designate P, fremontii wislizeni. While a difference 
may exist between this plant and the tree of central California, neither the speci- 
mens in the National Herbarium nor the published descriptions give any real idea 
of the nature of that difference. The tree was cultivated at Furnace Creek Ranch 
(No. 470), and occurred also along the Mohave River at Victor; at Cottonwood 
Spring, Vegas Valley ; along Cottonwood Creek, on the west side of Owens Lake (No. 
973); and in Cottonwood Cafion, Panamint Mountains. The tree is often cultivated 
for shade at the desert ranches, but it cannot exist without an abundant supply of 
water. 

Populua monilifera Ait. Hort. Kew. iii. 406 (1789). Type locality, " Canada.*^ 

Specimens were collected from trees growing in a wild state along Cottonwood 
Creek, on the west side of Owens Lake (No. 996), and in the lower part of the Ca- 
nada de las Uvas (No. 1163). The tree was found also in the caflon east of Tejon 
Ranch. 

Professor C. S. Sargent, to whom specimens were sent, says: "Dr. Parry sent me 
some years ago specimens, from trees cultivated in San Bernardino, of what is evi- 
dently the same thing. He thought it might be a new species, as it was said to have 
been brought from mountains in the neighborhood. I thought, however, that it had 
been carried to California from the East and that it was the common cotton wood. 
* * • I should now be inclined to believe that the western range of Populu9 
monilifera ought to be extended to t.ike in southeastern California." 

So far as is known at present the rai^e of this species in California is confined to 
the southern Sierra Nevada and the San Bernardino Mountains, at altitudes below 
the yellow and black pine timber. 

Populus tremuloides Mx. Fl. ii. 243 (1803). Type locality, "in Canada et 
Noveboraco." 
Near Mineral King (No. 1470). 

Populua trichocarpa Torr. & Gr. in Hook. Ic. PI. ix. 878 (1850t). 

This tree was found at several points in the Sierra Nevada, namely, in Tejon Cation 
(No. 1215), at Mineral King, in Kings River Cafion (No. 2106), and along the Hocket't 
Trail on the eastern slope of the mountains. 

CERATOPH7LLACE2I. 

Ceratophyllum demeraum L. Sp. PI. ii. 992 (1753). Type locality European. 
Near San Bernardino (No. 25) and near Bakersfield (No. 1242). 

ORCHID ACEiS. 

Corallorhiza multifiora Nntt. Joum. Acad. Phil. iii. 138 (1823). Typo locality, 
"From New England to Carolina." 
Near Mineral King (Nos. 1382, 1422). 
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Oyrostachys romanzofflana (Cham.) Linnsca, iii. 32 (1828), under Spiranthea; 
MacMillaU; Metasp. Minn. Val. 171 (1892). Type locality, "in alveo turfoso conval- 
linni iunmornm UnalaschosB passim.'' 

In and near Whitney Meadows (Nos. 1633^ 1713). 

Epipactis gigantea Hook. Fl. Bor. Amer. ii. 202 (1839)— Dougl. MS. Type local- 
ities, "on the Bubalpine regions of the Blue and Rocky mountains," and "Columbia 
River, about Fort Vancouver." 

Collected in Furnace Creek Cafion, Funeral Mountains (Nos. 224, 581), and in 
Mill Creek (No. 809), and Cottonwood (No. 970) canons, Pauamiut Mountains. 

Habenaria elegans (Llndl.) Gen. & Sp. Orchid. 285 (1835), under Platanthera; 
Boland. Cat. 29 (1870). Type locality, "in America boreali occi den tali.'' 
In the valley of the Eaweah River (No. 1333). 

Habenaria leucoatachya (Lindl.) Gen. & Sp. Orchid. 288 (1835), under Platan- 
thera; Wats. Bot. Cal. ii. 134 (1880). Type locality, "in ora occidentali Amcricie 
septentrionalis." 

In the valley of Kaweah River (No. 1335), near Mammoth (No. 1822), and in Se. 
quoia Park (No. 2096). 

IRIDACE2I. 

Iris mlBSOurienais Nntt. Jonrn. Acad. Phila. yii. 58 (1834). Type locality, 
" towards the sources of the Missouri." 
Black Cafion, White Mountains (No. 1795). 

Sisyrinchium bellum Wats. Proc. Amer. Acad. xii. 277 (1877). Type locality 
not given; range, "throughout California and to the Columbia River." 

In Furnace Creek Canon (No. 225) ; in a marsh about one-half mile south of the 
Devil Hole, Ash Meadows; and at Mountain Spring, Charleston Mountains. 

AMAR7LLIDACE2I. 

Agave utahensis Engelm. Bot. King Surv. 497 (1871). Type locality, " about 
St. George, Utah." 

The first specimen of this interesting species of mescal was brought in by Mr. F. 
Stephens from the mountains east of Resting Springs Valley, at a point several kilo- 
meters north of Resting Springs. This locality lies within the State of California. 
The plant was afterwards seen in great abundance near Mountain Springs, in the 
Charleston Mountains, Nevada (No. 378), growing in the lower portion of the pifion 
belt. One tuft was seen here with 42 well-developed heads, besides many smaller 
ones, growing from a single root. Dr. Merriam found it also on the west slope of the 
Beaverdam Mountains in Utah. 



Smilacina atellata (L.) Sp. PI. 1. 316 (1753), under Convallaria; Desf. Ann. 
Mns. Par. ix. 52 (1807). Type locality, "in Canada." 
Near Willow Creek, Panammt Mountains (No. 960). 

Smilacina amplexicaulis Nutt. Jonrn. Acad. Phila. vii. 58 (1834). Type locality, 
<'in the valleys of the Rocky Mountains, about the sources of the Columbia river." 

Near Mineral King, Sierra Nevada (No. 1440). 

Tucca arboreacens (Torr.) Pac. R. Rep. iv. 147 (1857), as F. draconis arborcscens; 
Trelease, Third Rep. Mo. Bot. Gard. 163 (1892). Type locality, "sandy and gravelly 
plains west of the Colorado, California." This species was subsequently described ^ 
as Y, Jn-evifolia, a name under which it has passed until recently. 

The distribution of this remarkable plant, the tree yucca, in the desert region 



I Engelm. in Wats. Bot. King Surv. 496 (ISTIV, 
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traversed by the expedition has been made the subject of detailed observations 
by Dr. Merriam,^ so that little need be said about it here. As a zonal plant it 
is characteristic of the upper altitudes of the Lower Sonoran zone, where it is 
sometimes so abundant that large areas of it have been iitly called yucca forests. 
The name 'Joshua tree/ by which it is rather jocularly known, is said to have 
oris:inated among the Mormons. The largest trunk measured was a stump found 
between Cajon Pass and Hesperia, whose diameter was 58 cm. ; the tallest speci- 
men, on the western slope of the Charleston Mountains, was 7.9 meters high. 

The plate of Tucca arhorescem*, used as the frontispiece of this report, was repro- 
duced from a photograph taken by the writer in the Mohave Desert, a few kilome- 
ters north of Victor. 

Tucca baccata Torr. Bot. Mex. Bound. 221 (1859). Type locality, "High 
table lands between the Rio Grande and the Gila,^' New Mexico. 

In the original description of Y. haccata the following statements occur : "Accord- 
ing to Dr. Bigelow it is a low species with a subterranean caudex,'' and '*The 
flowers * « « are larger than in any other species of Yucca here noticed; the 
sepals being 2| to 3 inches long, tapering to each end, and 6 to 7 lines wide in the 
middle.^' From these quotations it is clear that the type form of Y» haccata is not 
the plant with a stout, arborescent trunk, and flowers 3 to 4 cm. long, w^hich ranges 
from western Texas to southeastern California, and which goes under the simple 
name of F. baccata. In the Charleston Mountains of Nevada the writer had excellent 
opportunity to make a comparison in the tield between this arborescent plant and a 
related but trunkless one, both of which are abundant in that locality. There is no 
doubt that in this region the two are quite distinct, differing not only in their 
stems and flowers but in the color of their leaves, those of the arborescent species 
being yellowish green ; of the trunkless species, glaucouH. The latter answers the 
description of tine F. baccata and is so referred, while the arborescent species 
receives another name as printed below. (See Tucca macrocarpa.) 

Tucca baccata is a characteristic plant of the Upper Sonoran zone. It vnvs observed 
by the writer only in the Charleston Mountains, Nevada (Nos. 310, 377), but farther 
eastward and northward Dr. Merriam and Mr. Bailey found it in several localities, as 
follows : Indian Spring Valley, Timpahute and Desert mouutainn, Pahranagat Valley, 
Hyko Mountains, Pahroc Mountains, Desert Mountains (No. 1990), Highland Range, 
and Juniper Mountains, in Nevada^ and the upper Santa Clara Valley and Beaverdam 
Mountains, in Utah. 

Tucca glauca Nntt. in Fraser, Cat. (1813). Type locality, '' 1,600 miles up the 
Missourie, about lat. 49^.'' 

Near Panaca, Nevada (No. 1983). The plant from Arizona and Utah, which has 
been referred to this species, is probably different in some respects from the typical 
form of the Great Plains region. This is the Yucca angustifolia of I'ursh. 

Tucca macrocarpa (Torr.) Bot. Mex. Bound. 222 (1859), as F. haccata macrocarpaf 
not F. viacrocarpa Engelm. •» 

The smaller arborescent Tucca of the Mohave Desert region, which has passed 
under the name F. haccataj is easily distinguishable from the true F. haccata by the 
characters mentioned above under that species. The writer has not had an oppor- 
tunity to investigate the identity of this Mohave Desert Yucca and the arborescent 
bacciferous Yucca of western Texas (which also has been called F. baccata, but which 
is likewise different from that species), but they are supposed to be the same. 

Dr. Torrey wrote i^^ "On the plains of western Texas, near the Limpio, and in the 
vicinity of Presidio del Norte, Dr. Bigelow found a yucca 10-15 feet high, with 
eaves almost exactly like those of F. haccata, but the fruit is longer, though not 

* North American Fauna, No. 7, pp. 853-568 (1893). 
«Bot. Gaz. vi. 224(1881). 
*Bot. Mex. Bound 221 (1859). 
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•greater in diameter, and the pulp is thicker. It may, till better Tcnown, be regarded 
as a variety (macrocarpa) of that species." Specimens were collected near Hesperia 
(No. 139). The distribution of the species in the Death Valley region is given in 
lull by Dp. Merriam.^ 

Tucca radlosa (Engelm.) Bot. King Snrv. 496 (1871), as F. anguati/olia radiosa; 
Trelease, Third Rep. Mo. Bot. Gard. 163 (1892). Type locality, "in Central Ari- 
zona and northward to the borders of Utah." 

At St. George, Utah (No. 1954). This is the plant described afterward ' as F. angua- 
ti/olia elata, and later stilP as F. elata. Dr. Edward Palmer collected it in southern 
Utah, near St. George, more than twenty years ago, probably at the same place from 
which our specimens came. Dr. Engelmann says of Palmer's specimens, '^ about St. 
George, Utah, a form occurs with leaves only 2" [4 mm.] wide." In our plant the 
perianth is 2.5 to 3 cm. long, smaller than is usual in the species. 

Tucoa whipplei Torr. Bot. Mex. Bound. 222 (1859). Type locality, "on rocks 
near San Pasqual, southern California." 

This Yucca is characi eristic of the coast ward slope of the Sau Bernardino Moun- 
tains and southern Sierra Nevada. It was found in the wash of the Santa Ana, near 
San Bernardino; in Soledad Pass; along the South Fork of Kern River (No. 1035); 
at many points between Kernville and Tehaohapi Valley; in Tehachapi Cafion; and 
near Liebre Ranch house, Antelope Valley. 

Chlorogalmn pomeridianum (Ker) Journ. Sci. i. 181 (1816)^ under Jnthericum; 
Kunth, Enum. PI. iv. 682 (1843). 
Tejon Canon (No. 1220). 

Leucocrinum montanum Nutt. in Gray, Ann. Lye. N. Y. iv. 110 (1818). Type 
locality, " in planitiebus altis fluminis Platte." 
About 30 kilometers east of Pauaca, Nevada (No. 1976 j. 

Stropholirion califomicum Torr. Pac. R. Rep. iv. 149 (1857). Type locality, 
"in rocky places, Knight's Ferry, Stanislaus River," California. 
Valley of Kaweah River (No. 1375). 

Brodiaoa oapitata Benth. PI. Hartw. 339 (1857). Type locality, "in sylvis prope 
Monterey," California. 

Near Willow Creek, Panamint Mountains (No. 752), at Leach Point Spring (No. 
1873), and on Telescope Peak (No. 2032). 

Hookera ooronaria Salisb. Parad. Lend. ii. t. 98 (1808). Type locality, "in Cal- 
ifornia." 
In the valley of Kaweali River (Nos. 1325, 1464). 

Triteleia izioides (Ait. f.) Hort. Kew. ed. 2. ii. 257 (1811), under Ornithogdlum; 
Greene, Bull. CaL Acad. ii. 142 (1887). Type locality, "California." 
Near Mammoth, Mono County, California (No. 1818). 

Bloomeria orocea (Torr.) Bot. Mex. Bound. 218 (1859), under Allium. Type 
locality, "summit of the mountains east of San Diego, California." 
Near Havllah (No. 1069). This is the same as the Bloomeria aurea of Kellogg. 

Allium anceps Kellogg, Proc. CaL Acad. ii. 109 (1861). Type locality, 
* * Washoe," Nevada. 
About 30 kilometers east of Panaca, Nevada (No. 1972). 

'North American Fauna, No. 7, pp. 358,359 (1893). 
• Engelm. Trans. St. Louis Acad. iii. 50 (1873). 
•Engelm. Bot. Gaz. vii. 17 (1882). 
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Allium bisceptrum Wats. Bot. King Siirv. 351 (1871). Type locality, "on stream 
banks in the mountains, from the Trinity to the East Humboldt Ranges, Nevada, 
and in the Wahsatch; 6-7,500 feet altitude." 

Near Mammoth, Mono County, California (No. 1815). 

AUium tribracteatum Torr. Pac. R. Rep. iv. 148 (1857). Type locality, "hill- 
sides, DuffleUrs Ranch, Sierra Nevada," California. 
Near Mineral King, Sierra Nevada (No. 1543). 

Allium vaUdum Wats. Bot. King Surv. 350 (1871). Type locality, "East Hum- 
boldt and Clover Mountains, Nevada; in high swampy ground; 7-9,000 feet alti- 
tude." 

Near Mineral King (No. 1402). The stout, persistent rootstoeks often attain a 
diameter of 7 mm. 

Liliom pardallnum Kellogg, Proc. Cal. Acad. ii. 12 (1859-60). Type locality 
Califoruian. 

Valley of the Kaweah River (No. 1359), and near Mammoth (No. 1819). These 
specimens are somewhat smaller throughout than is usual in the species. 

LiUum parvum Kellogg, Proc. Cal. Acad. ii. 179 (1862). Type locality, in Cali- 
fornia or Nevada. 

Valley of the South Merced River (No. 184 1). The specimens collected bear from 
1 to 23 flowers each. 

Fritillaria atropurpiirea Nutt. Journ. Acad. Phila. vii. 54 (1834). Type locality, 
"on the borders of the Flat- Head river." 
Near Mineral King (Nos. 1480, 1512). 

Calochortua fiezuosua Wats. Amer. Nat. vii. 303 (1873). Type locality, " South- 
em Utah and Northern Arizona." 

Big Horn Caflon, Grapevine Mount>ain (No. 978), and at Cottonwood Springs, 
Nevada (No. 1877). 

Calochortus invenuatus Greene, Pittonia, ii. 71 (1890). Type locality, "the 
higher mountains to the westward of the Mohave Desert." 

Near Lone Pine (No. 955), and in the Tejon Mountains (No. 1179), the latter deter- 
mmed by E. L. Greene. The plant was found only in the chaparral belt of the Sierra 
Nevada. 

Calochortus kennedyl Porter, Bot. Gaz. ii. 79 (1877). Type locality, ''Kern 
County, California." 

On the Darwin Mesa, California (No. 795), and in Esmeralda County, Nevada (No. 
2006). No. 795 is the typical plant with scarlet-orange flowers. No. 2006 has yellow 
flowers similar in color to those of C aureus^ but the structure of the plant through- 
out is that of C, kennedyif the inner perianth parts lacking the brown crescent of C. 
aureuSj but bearing the long hairs and blackish brown claw of the other species. 

Calochortus nudus Wats. Proc. Amer. Acad. xiv. 263 (1879). Type locality, 
"in the Sierra Nevada [California], Yosemite Valley to Plumas County." 

Near Mineral King (No. 1447). If the C. elegans suhclavatm (probably a misprint 
for suhcalvatuB) of Baker ^ is really the same as our plant, that varietal name should 
be adopted for the species. 

Calochortus nuttalUi Torr. & Gr. Pac. R. Rep. ii. pt. ii. 124 (1855). Type lo- 
cality, ''summit of Noble's Pass, Sierra Nevada, California." 
Near Farewell Gap, Sierra Nevada (No. 1743). 

^ Journ. Linn. Soc. xiY. 305 (1875). 
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Calochortiis venustus Benth. Trans. Hort. Soc. Load. scr. 2. i. 412. (1831-35) — 
Dougl. MS. Type locality Califoraian. 
In the sonthem Sierra Nevada (Nos. 1097, 1176). 

Calochortus venustus purpurascens Wats. Proo. Amer. Acad. xiv. 2G6 (1879). 
Type locality Califomian but not definitely ^ven. 

In the Tejon Mountains (No. 1177). The three inner parts of the perianth have 
in some cases a deep purple color, in others a coppery brown. 

Veratrum califomicum Durand, PL Pratt. 103 (1855). Type locality, "on Deer 
Creek, one of the affluents of the Sacramento river,'' California. 
Near Mineral King (No. 1465). 

Zygadenus venenosus Wats. Proo. Amer. Acad. xiv. 279 (^9). Type locality 
not givea ; range V'California (Monterey and Mariposa Counties) to British Columbia 
and east to Utah and Idaho." 

Near Mineral King (No. 1D38). 

TUKCACBJD. 

Juncus baltious Willd. Berlin. Mag. iii. 298 (1809). Type locality, ''an den san- 
digen Meeresufem bei Warnemttnde/' Germany. 

Nos. 12, 21, 218, 226, 227, 362, 711, 1125, 1634, 1715. In the hope that some now facts 
concerning the structure and distribution of the forms of this species might be 
learned, care was taken to observe all the variations of J, baltiouSf and to collect the 
variant forms, together with their intergrades. In the lower altitudes of both the San 
Bernardino Valley and the Mohave Desert region occurs a Juncus with compressed 
stems, and often with a well-developed radical loaf. This plant has therefore the 
distinctive characters of Juncus mexicanuSj and, although I have been unable to com- 
pare it with the type specimen, undoubtedly belongs to that species. Between this 
form and the terete-stemmed, leafless J, halticus of the Sierra Nevada there exists a 
perfect series of intergrades. One of the specimens (No. 1125, from the salt marsh 
of Tehachapi Lake) presents from the large size of its flowers very nearly the appear- 
ance of J, leseurii. For the present the name Juncus balticus is applied to the whole 
collection. 

Throughout the desert region in every permanently moist place, especially those 
in which there is a decided element of alkali, this plant is abundant. At Ash Mead- 
ows it forms an important part of the natural pasturage. The higher altitudes of the 
desert mountains were not examined at a season when the presence or absence of the 
plant could be ascertained, but in the Sierra Nevada (Nos. 1634, 1715) specimens 
were collected as high up as Whitney Meadows, at an altitude of about 3,000 meters. 

Juncus bufonius L. Sp. PI. i. 328 (1753). Type locality European. 

Isolated specimens of this cosmopolitan Juncus wore seen in a few out-of-the-way 
spots of moist soil in Willow Creek Cation, Panamiut Mountains (No. 810); on the 
North Fork of Kern River, near Kemville ; and at Willow Spring, Antelope Valley. 

Juncus cooperi Engelm. Trans. St. Louis Acad. ii. 590 (1868). Tyx>e locality, 
"Camp Cady, in the southern part of the State of California./' 

On the evening of our arrival at Bennett Wells I walked eastward from camp a 
few hundred meters to the margin of the salt-marsh in the bottom of the valley, aud 
there, amidst the other vegetation peculiar to the densely alkaline moist soil of the 
place, I found in fruit a Juncus (No. 204) evidently related to, but clearly distinct 
from, both J, roBmerianus and J. acutus sphcerocarpus. A subsequent exA"\i4anth 
showed it to be the louj^-lost J. cooperi. It was later found in several }igistylis. 
Death Valley: about the old Eagle Borax Works, on the east side of 
opposite Bennett Wells, near the Coleman Borax Works, about 6.5 kiloi^aHty, *'on 
of Furnace Creek Ranch, 3 kilometers east of the same ranch in Fumace^ni Colorado. 
(No. 582), and at Saratoga Springs. Eastward fh>m Death Valley i 
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Reveral places in Eesting Springs Valley, Califomia, and at Ash Meadows, Nevada, 
points in the watershed of the Amargosa River, and in the Vegas Wash, Nevada, 
about 13 kilometers from the great bend of the Colorado River. West of Death 
Valley it was seen only at Hot Springs, Panamint Valley. 

At all its stations the plant grows in soil like that described above, and in tufts 
sometimes of only a few stems or occasionally attaining the extraordinary diameter 
of 2 meters. Upon the new material collected the following description is based : 

Plant perennial, densely tufted, 60 to 80 cm. high ; roots large, nnbranched, and 
2 to 3 mm. in diameter near the base, the parenchyma unusually thick; rootstocks 
short, stout, closely branched ; stems erect, rig^d, terete or slightly compressed, striate, 
leafless between the infloresence and the base ; lower sheaths light brown, shining, 
the blade reduced to a filiform-aristate appendage about 10 mm. long; upper 1 to 4 
sheaths stramineous to light green, bearing a stiffly erect, spine-pointed, terete blade 
exactly resembling the stem ; inflorescence anthelate, its lower leaf erect, exceeding 
the panicle, about 10 cm. or less in length, similar to the upper basal leaves ; branches 
of the inflorescence erect or nearly so, 8 cm. long or much shorter, mostly nnbranched, 
terminated by a 4- to 10- flowered glomemle; flowers borne singly in the axils of 
hyaline, scarious, cuspidate bracts, the very short pedicel bearing two prophylla; 
sepals 5 to 6 mm. long, oblong, lanceolate, cuspidate, coriaceous, shining, plainly but 
not prominently few -nerved, scarious-margined ; inner sepals shorter, barely cuspi- 
date; stamens 6, nearly equaling the inner sepals; anthers when moist about 2.5 mm. 
long by 1 mm. wide ; ovary oblong, equaling the included style ; stigmas 2 to 2.5 mm. 
long; capsule narrowly oblong, acute, 3-Bided, exceeding the sepals by 1mm. or less, 
rigid-coriaceous, 3-celled. valves bpreading but slightly in dehiscence; seeds closely 
packed and misshapen, with a conspicuous raphe and short tails, body about 1 mm. 
long, oblong, reticulate, the areas themselves smooth or faintly reticulate, not trans- 
versely lineolate. 

This rush is most nearly related to Engelmann's Juncua aoutua tphcerooarpus (J. 
rohuatus Wats.) and, less closely, to J. rctmenanus. It agrees with both in its stifl", 
erect, stem-like, pointed leaves, pseudo-lateral inflorescence, and prophyllate, glom- 
erate flowers; and diflbrs crucially from both in its simpler inflorescence and much 
larger flowers and fruit, from the former additionally in its cuspidate sepals and 
narrower capsule, and from the latter in its rigid, coriaceous sepals. 

Since making the observations on the Death Valley specimens I have found in the 
National Herbarium, under the name J, comprenstuiy a specimen of J. cooperi, col- 
lected by C. R. Orcutt, in 1888, at Borrego Springs, Colorado Desert, California. It 
is probable, therefore, that the species will bu fouud in these deserts of southeastern 
California, still more widely distributed. Mr. S. B. Parish informs me that he has 
looked carefully for the plant at Camp Cady, its type locality, but has failed to find 
it. Dr. Cooper undoubt<'dly collected the plant farther out in the desert than has 
been supposed, in some alkaline marsh. * 

JuncuB dubius Engelm. Trans. St. Ix)ni8 Acad. ii. 459 (1868). Type locality, 
*4n Clark's meadow, near the Big Tree Grove, Mariposa^ California, at an altitude of 
6,500 feet." 

Near Visalia (No. 1276), and in the valley of Kaweah River (Nos. 1308, 1754). 

Juncus effuaus L. Sp. PI. i. 326 (1753). Type locality European. 
In the valley of the Kaweah River (Nos. 1302, 1334). The flowers and capsules of 
these specimens are unusually small. 

Juncus nevadenaia Wats. Proc. Amer. Acad. xiv. 303 (1879). Type locality, ''in 

Sierra Nevada, from Kern County to Oregon." 
Calosei, 1498, 1525, 1588, 1644, 1652, 1673, 1717, 1721, 1727. 1731, 2095. These speci- 
• cality, "»»ollected in the Sierra Nevada, constitute a series ranging from typical 
NearFai 



» Emended from Bull. Torr. Club, xix. 309-11 (1892). 



CATALOGUE OF SPECIES. 207 

nevaden9i8 to a form somewhat reBembling J. meriensianus. No. 1588 consists of frait- 
ing specimens of typical J. nevadenBls 60 to 75 cm. in height, and with panicles of 7 
to 9 glomerules. The anthers are about 1.2 mm. long, twice as long as the filaments ; 
the capsules pale brown and tapering into a well-defined beak; the seeds 0.4 to 0.5 
mm. long, oblong, lightly reticulate, with about 15 main cost® and slender ones be- 
tween, the areas iso-diametrical (half-areas oblong) and smooth or inclined to bo 
transversely lineolate. The specimens of No. 1717 are 15 to 25 cm. high and bear 1 
or 2 glomerules. Their anthers are about 0.8 mm. long, equaling the filament; the 
capsule castaneous at the apex, obtuse, mucronate; and the seeds 0.5 to 0.7 mm. long, 
about 25-cpstate, deeply reticulate, with iso-diametric smooth areas. This is a re- 
duced form externally resembling, but distinct from, true «/. mertenaianuBf and between 
it and No. 1588 the other numbers show all gradations, in about the following order: 
1588, 1311, 1727, 1721, 1731, 1644, 2095, 1525, 1673, 1652, 1498, 1717. The smaller plants 
came from higher altitudes. No. 1652 has anthers 1.9 mm. long. None of the true 
J, mertensianus was found. 

Juaous nodosus L. Sp. PI. ed. 2. i. 466(1762). Type locality, ''iu America sep- 
tentrionali.^' v 

The discovery of this plant in a desert of southern Nevada, at an altitude of 
about 1,100 meters, is, from what we at present know of the distribution of the 
species, most remarkable. The three dried specimens were collected at Ash Meadows, 
Nevada (No. 345), i^ an alkaline moist meadow, in midwinter, with the inflorescence 
in one case preserved intact. Thej' show the precise characters of the eastern 
specimens both in size, habit, and general appearance, as well as in perianth, stamens, 
and seeds. The specimens were found scattered in a growth of Lythrum albuntj 
Fimhristylis thermaliSj Eleochmis rostellataf Eryihrcea nutialUiy and JuncuB baUicus, 
The locality abounded in water-fowl, and the seeds of many of these marsh plants 
are undoubtedly transported by them. 

Juncus nodosus megacephalus Torr. Fl. N. Y. ii. 326 (1843). Type locality, 
"on the shores of Lake Ontario." 
Along an irrigating ditch near Bakersfield (No. 1241). 

Junons orthophyllus. 

Type locality, ''Californian Sierras on alpine meadows or along rivulets in the 
Yosemite Valley, alt. 4,000 ft." This is Junctis latifolius (Engelm.) Trans. St. Louis 
Acad. ii. 496(1868), as J. hngistylis latifoluis; Bnchenau, Monogr. Juno. 425 (1890), 
not J, latifoHui Wulf (1789). 

In and near Whitney Meadows (Nos. 1636, 1639) and at Soda Springs (No. 1589). 
The specimens numbered 1639 are exact counterparts of Engelmann's Herbarium 
Normale, No. 44, with spreading leaves 5 mm. or less wide and stems 25 cm. high. 
No. 1636 has still more spreading leaves, some of them 6 mm. wide and less than 50 
mm. long, and stems about 10 cm. high. 

The plant was found in the natural meadows of the Sierra Nevada, growing usu- 
ally at an altitude higher than thiit of the type locality. Engelmann states with the 
original description that it grows also on the upper Tuolumne at an altitude of 10,000 
feet. In Whituey Meadows the plants grow in short, close grass, and their pale green 
leaves spread widely, so that they form a conspicuous part of the turf. Specimens 
collected in other parts of the Sierra Nevada have erect and usually narrower leaves 
and taller stems, apparently due to their growing in taller grass. Such plants closely 
resemble «/. longistylit, and the external characters for distinguishing the two species 
appear to be reduced to two: the roughness of the perianth parts and the absence 
of auricles on the leaf-sheaths, in «/. orthophyllus ; and the smoothness of the perianth 
parts and the presence of well-defined auricles on the leaf-sheaths, in J. longistylis, 

Jnnoiui parryl Engelm. Trans. St. Louis Acad. ii. 446 (1866). Type locality, *'on 
the western and north-western mountains.*' Parry's specimens came from Colorado. 
Near timber-line in the Sierra Nevada (No. 1421, 1503, 1718). 
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Juncus phaBocephalus paniculatus Engelm. Traus. St. Louis Acad. ii. 484 
(1868). Type locality, ''iu tbe lowlands, Napa Valloy, San Francisco, and in the 
mountains.'' 

In Owens River Valley (Nos. 901, 1774). 

Juncus rugulosuB Engolm. Bot. Gaz. vi. 224 (1881). Type locality, ''in a run- 
ning streamlet at the [south] foot of the San Bernardino Mountains,'' California. 

Dr. Franz Buchenau, in his recent Monograph of the Juncace», ' refers this curious 
species to J, duhius^ as a form with wrinkled epidermis, citing as analogous cases among 
other species of Juncus the identity of J, rudis with J. microoephaluSf and J. rugoaus 
with J, acuiiflorus. After an examination of several specimens of both plants I am 
able to find but one character, in addition to the wrinkled epidermis, which may 
serve to distinguish them, namely, the size of the antliers. In J, dubius they are 
large, two to four times the length of the filaments, while in ^. rugu1o8us they are 
muchsmoller, rarely equaling the filaments, usually only one-half or one-third as long. 
Fully matured seeds of J, dubius I have not seen. For the present it is not desirable 
to unite the plants under the name J. dubiusj and further observations on their in- 
tergradation and their range are needed; yet it will probably be found that they 
are not specifically distinct. 

Collected near San Bernardino (No. 14), and near Castac Lake (No. 1148). 

Junous subtrlflorus (Mey.) Linna^a, iii. (1828), as J, oampressus suhtriflorus. 
Type locality, '' Unalaschka." This is an older name for «/. drummondii Mey. in 
Ledeb. Fl, Ross. iv. 235 (1853). 

Near timber-line in the Sierra Nevada (Nos. 1540, 1563, 2080). The plants of No. 
1563 are very large, reaching 50 cm. in height. They grew on a shaded, moist 
slope among some granite boulders. The specimens of No. 2080 are not more than 
10 cm. high, and in some cases the sheaths have produced blades 4 cm. long. They 
answer to Engelmann's J, drummondii humilis, 

Juncus ziphioides Mey. Syn. June. 50 (1822). Type locality, "in NovaHispania 
prope Real del Monte," an error for Monterey, California. 

Nos. 710 and 969 are robust plants with thick stems 0.7 to 1.4 meters high, in- 
clined to be procumbent at the base and the inflorescence in less open panicles. 
They grew in turf on the banks of mountain rivulets. Nos. 1253 and 1734 are 
plants of about the same height but more slender and quite erect. Their panicles 
are large and loose, being in one specimen of No. 1734 30 cm. long and bearing 184 
glomerules. No. 1253 grew in the rich mud of a partially dried roadside ditch. No. 
1734 in the shallow margin of a lake. 

The plant was seen in Surprise (No. 710), Willow Creek, Mill Creek, and Cotton- 
wood (No. 969) canons, Panamint Mountains; at a spring on the east slope of Walker 
Pass; in the Cafiada de las Uvas; near Visalia (No. 1253) ; and at tbe smaller of the 
lakes on Kern River (No. 1734). 

Juncus ziphioides montanus Engelm. Trans. St. Louis Acad. ii. 481 (1868). 
Type locality of the smaller-headed form, ''Arizona, N. Mexico, and west Texas." 
In the valley of the Kaweah River (No. 1327). 

Juncoides campestre (L.) Sp. PI. i. 329 (1753), under Junous; Kuntze, Rev. 
Gen. PI. ii. 722 (1891). Type locality European. 

Valley of the Kaweah River (No. 1353). This is the Luzula campestris of De Can- 
dolle. 

Juncoides campestre sudeticum (Willd.) Sp. PI. ii. 221 (1799), as Junous 
sudeticus. Type locality, ''in sndetis Silesite snmmis humidis." 

At timber-line in the Sierra Nevada, near Mineral King (No. 1553). This alpine 
Juncoides, although widely distributed in the alpine regions of the Old World, seems 
to be extremely rare on this contiuo.nt. I have seen American specimens heretofore 



Engler, Bot J^hrb, xii. 351 (1890). 
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only from Bering and St. Paul islands. It was collected by Charles Wright, on 
the Ringgold and Rogers Expedition, on the adjacent Russian island of Arakam- 
t«chetschene. 

Jnncoides divaricatum (Wats.) Proc. Amor. Acad. xiv. 302 (1879), under Luzula. 
Type locality, ''in the Sierra Nevada [California], mostly alpine, from above Mono 
Lake to Sierra County." 

Dr. Franz Buchenau^ has referred this species of Juncoides to J, ILuzala] partiflorum 
without a varietal designation. It is, however, easily distinguishable from that 
species, and so far as is at present known does not intergrade with it. Its con- 
spicuous character, the divaricate inflorescence, does not always distinguish it from 
J. parviflorumf for the same feature sometimes occurs in that species also. But «/. 
divaricatum has a short stature (16 to 23 cm.), a large, full-flowered inflorescence (5 
to II cm. high), and no pilosity whatever upon the leaves. The yearly growth of 
the roots tocks is short, seldom equaling 1 cm. The perianth parts are much more 
narrowly acuminate than in J. parviflorunij and the capsules, not j'^et mature, are 
acute. 

The species, in its typical form at least, has been collected only in the Sierra 
Nevada. Our specimens grew at timber-line near Mineral King (No. 1542), and 
therefore at a higher altitude than J, pat'viftorum, in well-drained granitic soil, shaded 
by boulders. 

Juncoides parvifionun (Ehrh.) Beitr. vi. 139 (1791), under Juncut, Type locality 
European. This is the Luzula spadicea of most American authors, not of De Candolle. 
Near Whitney Meadows in the Sierra Nevada (No. 1707). 

Jancoides spicatum (L.) Sp. PI. 1. 330 (1753), under Juncua; Kuntze, Rev. Gen, 
PL ii. 725 (1891). Type locality European. 

This species of Juncoides occurs in the high mountains and arctic region of northern 
Europe and Asia. In eastern America it ranges from Hudson Bay southward to the 
White Mountains of New Hampshire, and in the Rocky Mountains from British 
Columbia southward to Colorado. West of the Rocky Mountain region it has been 
collected in the mountains of Utah and Nevada, in Kotzebue Sound, and in Van- 
couver Island, and now for the first time is reported from the Sierra Nevada of 
California. It grew at timber-line near Mineral King (No. 1535). 



Typha angustifolia L. Sp. PL ii. 971 (1753). Type locality European. 

This, the cat-tail, is not an abundant plant in the desert marshes, but it occurred 
sparingly at several points, as follows: at Furnace Creek, Death Valley; in Resting 
Springs Valley ; at Wiuters's ranch, Pahrump Valley ; at Ash Meadows ; at Vegas 
Ranch; in Willow Creek Cafion, Panamiut Mountains; on the South Fork of Kern 
River; in Walker Basin, and at several points in the Tulare Plains. The specimens 
seen were not always distinguishable from T. latifolia, so that some of the stations 
cited may belong really to that species. 

Typha latifoUa L. Sp. PL ii. 971 (1753). Type locality European. 
This species of cat- tail occurred in the Tulare Plains at several points between 
Bakersfield and Visalia. 

Spar^aniam minimum Fries. Summ. Veg. 560 (1849). Type locality European. 

In the Devil Hole, Ash Meadows, Nevada (No. 368), and near Whitney Meadows in 
the Sierra Nevada (No. 1692). These specimens are without fruit, therefore not 
XKwitively identifiable, but Dr. Morong considers them probably of this species. 

» Monogr. Juno. Ill (1890). 

13095— No. 1 14 
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LEMNACE2I. 

Lemna valdiviana Phil. LinnsBa, xxxiii. 239 (1864). 

Observed in the upper spring at Ve^as Ranch (No. 401); near Lone Pine; on the 
South Fork of Kern River ; in Walker Basin ; and at Willow Spring, Antelope Valley. 

ALISMACE2!. 

Alisma plantago L. Sp. PL i. 342 (1753). Type locality European. 
Near Visalia (No. 1274). 

NAIADACE2!. 

Trigloohin maritimum L. Sp. PI. i. 339 (1753). Type locality European. 

In a small alkaline meadow near an open pond, a few miles south of the middle 
station, on the road from Searles's to Mohave this plant occurff, growing with Juncu* 
balticus and other paludose plants. 

Trigloohin palustre L. Sp. PI. i. 338 (1753). Type locality European. 
Near Mineral King (No. 1433). 

Potamogeton^ foliosus Knf. Med. Repos. hex. 2. v. 354 (1808). Type locality, 
as given by Michanx, Fl. i. 102 (1803), ''in rivis aflluente mari inundatis Carolinw 
inferioris." 

Valley of the North Fork of Kern River (No. 1585). 

Potamogeton foliosus niagarensis (Tuckerm.) Amer. Journ. Sci. ser. 2. yii. 354 
(1849), as P. niagarensis; Morong, Mem. Torr. Club, iii. no. 2. 39 (1839). Type locality, 
"Niagara Falls, near the brink of the Hog-back." 

In a stream in Walker Basin (No. 1092), and in an irrigating ditch near Visalia 
(No. 1243). 

Potamogeton heterophyllus Schreb. Spic. Fl. Lips. 21 (1771). Type locality 
European. 

Near Whitney Meadows (No. 1693). This is a small form witli tuberous rootstocks 
like the variety myriophyUus, 

Potamogeton lonchites Tuckerm. Amor. Journ. Sci. ser. 2. vi. 226 (1848). Type 
locality, ** in the Charles [River] at Newton and Natick/' Massachusetts. 
Near Bakersfield (No. 1244), and near Visalia (No. 1278). 

Potamogeton spirilluB Tuckerm. Amer. Journ. Sci. ser. 2. vi. 228 (1848). Type 
localities, '4n the Charles and in the Mystic [rivers], and also in the Middlesex canal,'* 
Massachusetts. 

Near Visalia (No. 1283). 

Ruppia maritima L. Sp. PI. i. 127 (1753). Typo locality European. 

ThiH seaboard aquatic was found only in tho large pool at Saratoga Springs (No. 
336); in a pool at Hot Springs (Nos. 683,729); in Tehachapi Lake; and in Castao 
Lake (No. 1147). No. 306 was without flowers or fruit. 

Zannichellia palustrls L. Sp. PI. ii. 969 (1753). Type locality, 'Mn Europse, Vir- 
ginia; fossis, fluviis." 

In the large spring at Vegas Ranch (No. 399) ; in the spring by the old adobe house 
between Keeler and Lone Pine; in springs near Little Owons Lake; in pools along 
the South Fork of Kern River; and in Willow Spring and Crane Lake, Antelope 
Valley. 

Naias marina L. Sp. PI. ii. 1015 (1753). Type locality European. 
In a spring at Ash Meadows, Nevada (No. 371). 

^The specimens of Potamogeton have beeu idei;^tified by Dr. Thomas Morong. 
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Cypems acumlnatus Torr. & Hook, iu Torr. Gyp. 435 (1836). Type lociility, 
"near St. Louis, Missouri." 
Near Three Rivers (No. 1285). 

Cypems aristatus Rottb. Dosor. & Icon. 23 (1773). Type locality not given. 
Specimens were se^n on the North Fork of Kern River, near KernviUe, and others 
were collected near Visalia (No. 1273 j. 

Cypems diandrus capitatus Britton, Bull. Torr. Club. xiii. 205 (1886). Type 
locality not given ; range, '* Texas and northern Mexico to California.'' 
Near San Bernardino (No. 26). 

Cypems IsBvigatns L. Mant. PI. ii. 179 (1771). Type locality, "ad Cap[ut] 
b[onsB] spei." 
Near Little Owens Lake (No. 1006). 

Eleocharis acicularis (L.) Sp. Pl.i. 48 (1753), under Soirpus; R. & S. Syst. Veg.ii. 
154 (1817). Type locality European. 
Near Visalia (No. 1269) and near Whitney Meadows (No. 1642). 

Eleooharis atropurpurea (Retz.) Obs. Bot. v. 14 (1789), uhder Scirpus; ICnnth, 
Enum. PL ii. 151 (1837). 

Near Visalia (No. 1270). This species is now reported from California for the first 
time. In all the other American specimens that I liave examined the perianth- 
bristles are present and are equal to or slightly shorter than tbe acheninm, but in 
this plant the bristles are entirely wanting. The same variation in this species has 
been noted in other parts of the world. 

Eleocharis oapitata (Willd.) Sp. PL i. 294 (1797), under Sdrpus; R. Br. Prodr. 
Fl. Nov. Hoi. i. 225 (1810). Type locality, '*in Virginia inque insulis Caribaeis." 
Near San Bernardino (No. 20). 

XHeooharis montana (H. B. K.) Nov. Gen. & Sp. i. 226 (1815), under ScirjfUB; R. Sc 
S. Syst. ii. 153 (1817). Type locality, "in monte Quindiu [United States of Colombia], 
alt. 1600 hex." 

Near San Bernardino (No. 15). 

Eleocharis palustris (L.) Sp. PI. i. 47 (1753), under Scirpus ; R. &, 8. Syst. Vog. ii. 
151 (1817). Type locality European. 
About Tehachapi Lake (No. 1123) and near Visalia (No. 1255). 

Eleocharis parishii Britton, Journ. N. Y. Micros. Soc. v. Ill (1889). Type local- 
ity, "Agua Caliente, San Diego Co., Cal." 

On the west shore of Owens Lake (No. 999) and on the eastern slope of Walker 
Pass (No. 1014). Our specimens show, as the type specimens did not, that the plant 
is abundantly supplied with slender, creeping roots tocks. The plant has not been 
reported since its first collection. No. 1014 was determined by Dr. N. L. Britton. 

Eleocharis rostellata Torr. Cyp. 318 (1836), under Scirpus; Torr. Fl. N. Y. ii. 347 
(1843). Type localities, " Pen-Yau, Yates county. New York," and '* South Caro- 
lina." 

This is the common Eleocharis of the desert, and forms an important part of the 
herbage of well- watered desert meado w s. It was recorded at the Eagle Borax Works, 
Death Valley; about the springs and the ditch in Furnace Creek Cafion (Nos. 232, 
236, 586) ; at Resting Springs ; at Twelve Mile Spring, Resting Springs Valley (No. 
283) ; at Monntain Spring in Fnmace Creek Cafion ; at Ash Meadows ; in Johnson 
Canonist the lower Indian gardens (No. 566); at Hot Springs, Panamint Valley; 
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near Lone Pine (No. 902) ; and along the west shore of Owens Lake (No. 1000). The 
plant grows in soil constantly watered and usually sufliciently fresh to drink. The 
stems grow sometimes quite short, only 10 or 15 cm., and occasionally very tall. At 
the mouth of Furnace Creek Canon stems measuring 2.23 meters long were found, 
reclining upon the adjacent rank herhage. Such long stems often fell over and, lying 
in a moist place, took root at the apex and formed new plants. 

Fimbristylis thermalis Wats. Rot. King Snrv. 360 (1871). Type locality, "near 
the Hot Springs in Ruby Valley, Nevada; 6,000 feet altitude." 

This sedge, unlike most of the paludose plants with which it is associated, is con- 
fined to the desert region and southern intramoutane California. It occurred abont 
the springs in Furnace Creek Cafion (No. 2:J7); in a marsh at Twelve Mile Spring, 
Resting Springs Valley ; and on Watkins's ranch. Ash Meadows. Its habitat waa wet, 
alkaline, grassy soil. 

PimbriBtylis vahlii (H. B. K.) Nov. Gen. & Sp. i. 221 (1815), under IwlepHs; Link, 
Hort. Berol. i. 287 (1827). Typo locality, **in areuosis Orinoci inter ostia flnminiii 
Apure et villam £1 Capnchino.'' 

NearVisalia (No. 1271). This species appears not to have been reported before 
from the Pacific region of the United States. 

ScirpuB americanuB Pers. Syn. PI. i. 68 (1805). Type locality, '<in Carolina 
inferiore." This is' the same as S. pungent Vahl. 

Frequent in the margins of marshes throughout the desert, commonly growing 
near S. olneyi, but iu drier soil. Specimens were collected in Resting Springs Valley 
(No. 272) ; at Furnace Creek Ranch (No. 572) ; in Surprise (No. 718) and Cottonwood 
(No. 974) canons, Puuamiut Mountains; and in the valley of the Virgin (No. 1904). 

ScirpuB lacuBtrlB occidentaliB Wats. Bot. Cal. ii. 218 (1880). Type locality, 
'< from San Diego County [California] to British Columbia and eastward to Texaa 
and Colorado." 

This marsh plant did not occur over large areas at any point in the desert. If 
was found at the Eagle Borax Works and at tliose near Furnace Creek, in Death 
Valley; at Ash Meiulows; along Owens River and about Owens Lake; along the 
South Fork of Keru River; about Tehachapi Lake; at the north end of Caatao 
Lake ; and in marshy laud throughout the Tulare Plains. Specimens were collected 
in the smaller of the Keru River Lakes, in the Sierra Nevada (No. 1736). The ao- 
called tule marshes of the desert are oftener made up of Svirput olneyi than of this 
species. 

ScirpuB maritiniuB L. Sp. PI. i. 51 (1753). Type locality European. 

This plant was found in the desert at the Eagle Borax Works, at Furnace Creek, 
at the borax works near the latter place, and at Saratoga Springs, stations all in 
Death Valley. Westward it was found about Tehachapi Lake (No. 1124), and in the 
Tulare Plains, near Bakersfield (No. 1240). The species requires a more saline soil 
than Scirpus lacustris occidentalia, 

ScirpuB mlcrocarpuB Presl, Rel. Haenk. i. 195 (1828). Type locality, ''inNootk»- 
Snnd, aut in portu Mulgraaviano." 
Lyon Meadow, Sierra Nevada (No. 1577). 

ScirpuB nevadenaia Wats. Bot. King Surv. 300 (1871). Type locality, ''shore of 
Soda Lake in Carsiin Desert, Nevada." 

The rootstock of this plant is 3 to 7 mm. thick, with distant and, in age, torn 
and evanescent scales, and creeps along beneath the surface of the sandy alkaline 
soil in wliich it grows, at a depth of 10 to 20 cm., often attaining a length of » 
meter or more. At intervals of a few centiuieters it sontls up slender, nearly erect 
branches clothed with scales, and from the tops of tliese branches the stems are de- 
veloped, at first single, after a few yeai-s clustered, & nevadensiSf altUoogh widely 
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different from the eastern typical form of S, americanus, is clearly derived from that 
species. Small, starved specimens of the latter from western Texas, New Mexico, 
Arizona, and southern Utah have a close general resemblance to <$. nevadensiSj even 
to the rounded leaf-backs and slightly serrate leaf- tips. 

The species was found only on the shores of Owens Lake, near Keolcr (No. 857), 
and between Lone Pine and Olaucha. 

Soirpus olneyi Gray, Man. 526 (1848). Type locality, ''salt marshes, Martha's 
Vineyard, Rhode Island, and New Jersey." 

Although herbarium specimens of this species and S, americanua from the eastern 
United States are easily distinguished, I have experienced difficulty in separating 
the two as they occur in the Southwest. The extreme forms there are, however, 
clearly distinguishable, especially in the field. 8, americanus grows about 0.6 meter 
high, in firm, usually gravelly soil on the margins of streams and ponds, while its 
rootstocks are slender, seldom exceeding 3 mm. in diameter, and bearing scattered 
stems. 8. olneyiy on the other hand, grows often 1.5 meters high, in soft, deep muck, 
and with the stems set close together on the thicker (sometimes 1 cm.) rootst>ooks. 
A few attempts at riding through patches of S, olneyi resulted in each instance in 
the horse sinking and plunging, and barely getting out. So uniformly indicative of 
a mire was the plant that it was always avoided when riding in a swamp. 

This was the common triangular-st«mmed sedge of the desert marshes. It was 
found nearly everywhere, in Owens, Panamint, Death (Nos. 233, 569), Amargosa, and 
Vegas valleys. In this region the name tuU is applied to the tall, coarse vegation 
of a marsh, of whatever plants it may be composed. Most of such marsh vegetation 
is made up of this species. The plant was not found in the Tulare Plains. 

Soirpus paucifloruB Lightf. Fl. Scot. ii. 1078(1777). Type locality, ''upon the 
Highland Mountains, as upon Malghyrdy, in Breadalbane,'' Scotland. 
Whitney Meadows (No. 1616). 

SchoBnuB nigricans L. Sp. PI. i. 43 (1753). Type locality European. 

The range of this plant appears to follow none of the recognized rules of plant 
distribution. In the Old World it is known to occur in nearly all the countries of 
continental Europe, in several of the Mediterranean islands, in northern Africa, in 
southern Africa, in the Caucasus Mountains, and in the Baikal Mountains of southern 
central Siberia; in America it has been found thus far only in Florida and in 
southern California. Mr. S. B. Parish has collected the plant at Anaheim Hot 
Springs, and in Lone Pine Cafion, near Cajon Pass, San Bernardino Mountains; and 
it is now reported from the springs in Furnace Creek CaHon, Funeral Mountains 
(Nos. 229, 580), and from a small marsh about half a mile south of the Devil Hole, 
Ash Meadows, Nevada. The American plant is not differentiated from the European 
in any noticeable detail. In the two stations in which it was found by the expedi- 
tion it occurred in wet, alkaline, calcareous soil. 

Cladinm marisons (L.) Sp. PI. i. 42 (1753), under Schcenua; R. Br. Prodr. Fl. Nov. 
Holl. i. 236 (1810). Type locality European. 

Our southern species of Cladium, originally descri))ed by Torrey as C. effusum, 
occurs abundantly in the southern Atlantic States, and spariugly in the Great Basin 
(Arizona and Nevada) and on the southern Pacific coast. It is widely distributed 
in the warmer regions of the world, extending unusually far northward in Europe. 
Dr. Watson has described ' our Western form as a variety, calif ornimim, yet it is 
identical with others from Asia Minor and the Sandwich Islands, which Bo^ckeler 
has referred without comment to C, mariscus. 

This was first seen about the springs in Furnace Creek (No. 231); in the margins 
of spring pools at the southern end of Resting Springs Valley; at Winters's ranch, 
Pahrump Valley ; and at Watkins's ranch. Ash Meadows. The plant is confined to 



Bot. Cal. a. 224 (1880). 



214 BOTANY OP THE DEATH VALLEY EXPEDITION. 

the marshy alkaline soil in the vicinity of springs, wliere it seldom occurs in abund- 
ance, but, in the last locality mentioned above, small areas of the open marsh are 
covered with it to the exclusion of all other large plants. 

Carez' ablata Bailey, Bot. Gaz. xiii. 82 (1888). Type locality not given. 
In a natural meadow near Mineral King, Sierra Nevada (Nos. 1426, 1437). 

Carex amplifolia Boott in Hook. PI. Bor. Amer. ii. 228 (1839). Type locality, 
."Columbia River." 

In the valley of Kaweah River (No. 1354). 

Carex atrata L. 8p. PI. ii. 976 (1753). Type locality European. 
Above timber line on Mount Whitney (No. 2073). [The nearest approach to the 
true variety nigi-a of the Alps which I have seen in this country. — l. h. b.] 

Carex aurea Nutt. Qen, ii. 205 (1818). Type locality ''on the shores of Lake 
Michigan." 
Near Mineral King (No. 1429). 

Carex brewer! Boott, HI. Gen. Carex, iv. 142(1867). Type locality, ''California, 
on Mount Shasta, 7,000-10,000 ft., in dry volcanic soil." 
Above timber-line near Whitney Meadows (No. 1669). 

Carex canescexui dubia Bailey, Bot. Gaz. ix. 119 (1884). Type locality, "Bear 
River Cation, Utah." 

Near Mineral King (No. 1506). [Rare. Bear River Gallon, Utah; Wasatch Moun- 
tains, Utah; Blue Mountains, eastern Oregon. — L. H. B.] 

Carex deii^eyana bolanderi (Olney) Proc. Amer. Acad. vii. 393 (1868), as C. 
holanden; W. Boott, Bot. Gal. ii. 236 (1880). Type locality, "California, Yosemite 
Valley and Mariposa Big-tree Grove." 

Valley of Kaweah River (No. 1344). 

Carex feativa Dewey, Amer. Joum. Sci. xxix. 246 (1836). Type locality, "at 
Bear Lake and on the Rocky Mountains." Collected by Richardson. 
Mineral King (No. 1405) and Whitney Meadows (No. 1615). 

Carex feativa atricta Bailey, Mem. Torr. Club, i. 51 (1889). Type localities, " Gal- 
ifornia" and "Buck Creek, Oregon." 

Near Mineral King (No. 1500). [This is a well-marked but very puzzling Carex, 
standing midway between C. feativa and C. straminea, — l. h. b.] 

Carex filifoliaNntt. Gen. ii. 204 (1818). Type locality, "on the dry plains and 
gravelly hills of the Missouri." 
Near Mineral King (No. 1505). 

Carex filiformia latifolia Boeok. Linnsea, xli. 309 (1877). Type locality, 
"America septentr[ionali]." 
Near Mineral King (No. 1438). 

Carex incurva Lightf. Fl. Scot. ii. 544 (1777). Type locality European. 

Above timber-line on 'a mountain slope near Mount Whitney (No. 2067). [Raro 
in America. This and Carex atrata are the only really boreal or alpine Carioes in 
the collection. — L. H. B.] 

Carex joneaii Bailey, Mem. Torr. Club, i. 16 (1889). Type locality, " Soda Springs, 
Nevada County, Gal., 7,000 feet." 
Near Mineral King (No. 1428). 

^ The specimens of the genus Carex have been identified by Professor L. H. Bailey. 
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Carex marcida Boott in Hook. Fl. Bor. Amer. ii. 212 (1839). Typo locality, 
"Columbia River." 
Near Lone Pine (No. 2164). 

Carex molticauliB Bailey, Bot. Gaz. iz. 118 (1884). Type locality Californlan. 
Valley of Kaweah River (No. 1366). 

Carex nebraBkensia praevia Bailey, Mem. Torr. Club. i. 49 (1889). Type locality 
not given. 
Surprise Caflon, Panamint Mountains (No. 719). 

Carex prealil Stend. Syn. PI. Glum. ii. 242 (1855). Type locality, "Sinus Notka," 
i. e. Nootka Sound , Vancouver Island. 
At and above timber-line in the Sierra Nevada (Nos. 1661, 2048). 

Carex tenella Schk. Riedgr. 23 (1801). Type locality unknown. 
Near Whitney Meadows (No. 1697). 

Carex tolmiei BubsessiliB Bailey, Mem. Torr. Club, i. 47 (1889). Type localities, 
"E. Oregon," and "Gray^s Peak, Colorado." 

Near Mineral King (No. 1432) and near Wliitney Meadows (No. 1706). [C. iolmiei 
is one of the most perplexing of the Western Carices^ and this variety iuhsesHlii is 
particularly puzzling. In some future revision of tlie species it will undoubtedly 
be found to be worthy of specific rank. It is distinguished from the species by 
the broader and more or less inflated soft pcrigyninm, and by shorter, more sessile 
spikes. The strongly stolonifcrous habit and broad leaves are also characteris- 
tic. — L. II. B.] 

Carex utriculata minor Boott in Hook. Fl. Amer. ii. 221 (1839). Type localities, 
"British America," and *' Rocky Mountains." 

Near Mineral King (No. 1431). [A very much reduced form, which might be 
mistaken for some forms or C. monile. — l. ii. b.] 



GRAMINE2B. ^ 

Imperata hookerl Rupr. in Anders. Kong. Akad. Stock. Forh. xii. 160 (1855). 
Type locality, "in Texas." 

This was observed along Furnace Creek (Nos. 219, 240) ; in the south end of Rest- 
ing Springs Valley; at Ash Meadows; and in Surprise Cafion, near its mouth. 

Andropogon macrounis Mx. Fl. i. 56 (1803). Type locality, "a Carolina ad 
Floridam, in humidis." 

Furnace Creek Cafion, Funeral Mountains (No. 210). This grass occurred about 
springs and streams of fresh water in Furnace Creek CaAon, at Resting Springs, 
and at Ash Meadows. 

Sorghum halepenae Pers. Syn. PI. i. 101 (1805). Type locality, "in Syria et 
Mauritiana." 

A few plants were seen growing along the irrigating ditches at Furnace Creek 
Ranch, Death Valley (No. 245). 

Hilaria mutica (Buckley) Proc. Acad. Phil. 1862, 95 (1863), under Pleuraphis; 
Benth. Journ. Linn. Soc. xix. 62 (1882.) Type locality, "northern Texas." 

Near Crystal Spring, Coso Mountains (No. 915). [Not before recorded from Cali- 
fornia.— o. v.] 

• Determined by Dr. George Vasey. 
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Hilariari£;ida(Thurb.) Bot. Cal.ii. 293 (1880), under PleuraphU; Scribner, Bull. 
Torr. Clnb, ix. 33 (1882). Type localities, '* Fort Mohave aud Providence mountains/' 
" Fort Yuma," " Colorado Desert," and '* along the Gila River." 

The western limit of this grass, for the latitude of Death Valley, is the west«ru 
foot-slopes of the Charleston Mountains. It was found along the road between 
Yonnt's ranch, in Pahrump Valley, and Mountain Springs Pass; on the eastern slope 
of the mountains, at the same pass ; and in the northern end of Vegas Valley, extend- 
ing a short distance over the divide between Towner's and Ash Meadows. In this 
vicinity it is a valuable forage grass. 

Paapalum distichnin L. Sp. PI. ed. 2. i. 82 (1762). Type locality, ** in Jamaica." 
Near Visalia (No. 1281). 

Panlciun crusgalli L. Sp. PI. i. 56 (1753). Type locality, *Mn Europae, Virginias 
cultis." 
At Famaee Creek Ranch (No. 242) and near Visalia (No. 1277). 

Panloum diohotomum L. Sp. PI. i. 58 (1753). Type locality, " in Virginia." 
Near Three Rivers (No. 1286). 

Panlcum sanguinale L. Sp. PI. i. 57 (1753). Type locality, 'Mn America, Ea- 
ropa austral i." 
Near Visalia (No. 1279). 

Phalaris intermedia angusta (Nees) in Mart. Fl. Bras. ii. pt. ii. 28 (1871), as P. 
angudta; Chapm. Fl. 569 (1860). Type localities, '4n Brasilia meridiouali,loco occu- 
ratius hand indicato," aud '4n America boreali obvia." 

Near Visalia (No. 1282), and in the valley of the Virgin River (No. 1924). 

Aristida bromoides H. B. K. Nov. Gen. & Sp. i. 122 (1815). Type locality, "in 
montibus regni Quitensis, jnxta Tambo de Guamote et Llanos de Tiocaxas, alt. 1,600 
hexap." 

In the Funeral Mountains, near Saratoga Springs (No. 259). 

Stipa viridulaTrin. Mem. Acad. St. Pet. ser. 6. iv. pt. ii. 39 (1838). Type locality, 
*' Am [erica] bor[eali]." 

This grass was recorded on Lone Willow Peak, from the springs to the summit; 
on Browns Peak; in the southern part of the Funeral Mountains, near Saratoga 
Springs, and west of Amargosa (No. 328); in the Resting Springs Mountains; near 
Cottonwood Springs, Vegas Valley; in .Johnson and Surprise cafions, Panamint 
Mountains; in a cafion of the Inyo Mountains, near Swansea; between Keeler and 
Crystal Spring; and on the east slope of Walker Pass. It conlinos itself ]»rincipally 
to rocky mountain slopes, seldom occurring on open mesas, and therefore rarely setsn 
in the bottoms of the desert valleys. It furnishes the best of grazing fur stock. 

Oryzopsis membranacea (Pursh) Fl. ii. 728 (1814), under Stipa; Vasey, Contr. 
Nat. Herb. i. 56 (1890). Type locality, ** on the banks of the Missouri." 

Tliis plant, commonly known as sand grass, was of frequent occurrence on sandy 
or gravelly soil in the upper altitudes of the Larrea belt, yet it was seldom suffi- 
ciently abundant to furnish an appreciable amount of forag(;. Si>ecinn'n.s were col- 
lected on the south slope of Browns Peak (No. 173), in Resting Springs Valley (No. 
282), and near Keeler (No. 842). 

Phleuxn alpinum L. Sp. PI. i. 59 (1753). Tjpo locality European. 
Near Mineral King (No. 1400). 

SporoboluB airoides (Torr.) Ann.Lyc. N. Y. i. 151 (1824), under Agrontift; Tliurb. 
Bot. Cal. ii. 269 (1880.^) Type locality, '*on the branches of the Arkansas, near the 
Rocky Mountains." 

^ This appears to be the first real publication of the name Sporoholus airoides. 
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The recorded stations for this species are at Bennett Wells (No. 203), Furnace 
Creek (No. 578), Eagle Borax Works, and Saratoga Springs, in Death Valley ; in Rest- 
ing Springs Valley ; at Winters's ranch, in Pahrump Valley ; at Ash Meadows ; in the 
upper part of Vegas Wash ; at Com Creek, Vegas Valley ; near the month of Willow 
Creek Canon, Panamint Mountains; between Lone Pine and Olancha; and at several 
points in the Tulare Plains. The grass is abundant at some of these points, as at 
Bennett Wells, and together with salt grass makes fairly good grazing. It is con- 
fined in its range principally to altitudes below 1,000 meters. 

Sporobolus aB]>erifoliii8 (Nees &, Meyen) in Trin. Agrost. i. 73 (1840), nnder 
Vilfa; Thurb. Bot. Cal. ii. 269 (1880). Type localities, '* Chile; Rio Mayno; Co- 
piapo." 

At Furnace Creek Ranch (No. 246) and at Ash Meadows (No. 347), in moist soil. 



Sporobolus depanperatus (Hook.) Fl. Bor. Amer. il. 257 (1840), nnder Vilfc 
Torr. MS. ; Soribner, Bull. Torr. Club, ix. 103 (1882). Type locality, " N. W. America. 
Barren sandy parts of the Columbia, from Menzies' island upwards." 

In Furnace Creek Caflon (No. 228) ; in the Resting Springs Mountains (No. 343) ; 
at Mountain Springs, Charleston Mountains (No. 375); and in Whitney Meadows 
(No. 1681). No. 1681 belongs to the form that has been called variety fiodosus, 

Polypogon monspeliensiB (L.) Sp. PI. i. 61 (1753), under Alopeeurus; Desf. Fl. 
Atl. i. 67 (1798). Type locality, " Monspelii." 

This grass is very frequent about springs of fresh water throughout the desert, 
and was occasionally seen in similar situations in the intramontane region. Si>eci- 
mens were collected at Furnace Creek Ranch (No. 241), in Surprise (No. 706) and 
Cottonwood (No. 971) cations, Panamint Mountains, and near Swansea (No. 876). 

AgroBtiB tenolB Vasey, Bull. Torr. Club, x. 21 (1883). Type locality, " San Ber- 
nardino Mts., Califoniiai." 
Whitney Meadows (No. 1679). 

AgroBtiB vertdcillata Villara, PI. Danph ii. 74 (1787). 

In Furnace Creek Canon, Funeral Mountains (No. 579), and about the month of 
Hall Canon, near Hot Springs, Panamint Valley. The plant grows only in moist 
soil, little or not at all alkaline. 

DeBohaznpBia ceeBpitoBa (L.) Sp. PI. i. 64 (1753), nnder Aira; Beanv. Agrost. 91 
(1812). Type locality European. 
Whitney Mea<lows (No. 1677). 

DeBchaznpBia calycina Prcsl, Rel. Haenk. i. 254 (1830). Type locality, ''in 
montanis Peruviic." 
Willow Creek Caflon, Panamint Mountains (No. 824). 

TriBetom barbatum Steud. Syn. PI. Glum. i. 229(1855). Type locality, "Chili." 
Collected in Johnson Canon, Panamint Mountains (Nos. 506, 522), and in the val- 
ley of the Virgin River, Nevada (Nos. 1907, 1923). 

TriBetnm Bpicatam (L.) Sp. PL i. 64 (1753), under Aira; Richter, PI. Eur. i. 59 
(1890). Type locality European. 

Near Mineral King (No. 1495), in Whitney Meadows (No. 1678), and above timber- 
line near Mount Whitney (No. 2063). This is the 'jyiaetum aubspicaium of most 
authors. 

Spartina graoillBTrin. Agrost. i. 88 (1840). Type locality, ''Amer. bor." 
At Ash Meadows (No. 364) and at Ha way Meadows (No. 1002). 

ChloriB elegana H. B. K. Nov. Gen. <& Sp. i. 165 (1815). Type locality, " inter 
Mexico et Queretaro." 
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Dead plants of a CMoHSj undoubtedly belonging to this species, were seen in the 
ditch at Furnace Creek Ran^h and at the old borax works 3 kilometers farther north. 

Phragmites vtUgaris (Lam.) Fl. Fr. iii. 615 (1778), under Arundo; B. S. P. Cat. 
PI. N. Y. 69 (1888). Type* locality European.' 

The reed is of frequent occurrence in the desert marshes. It was found in a 
canon on the northeast side of Lone Willow Peak ; along Furnace Creek ; at Sara- 
toga Springs; at various points in Resting Springs Valley; at Nine Mile, Twelve 
Mile, Mountain, and Vegas springs, along the roa<l between Pahrump and Vegas 
valleys; in the Vegas Wash; at Com Creek, Vegas Valley; in Johnson and Willow 
Creek ca&ons, Panamint Mountains; at Hot Springs, Pauamint Valley; and at the 
easteiD end of Tehacliapi Lake. We did not meet with the plant in the Tulare 
Plains, and in the desert it was confined to the Lower Sonoran zone. 

Sieglingia ptdchella (H. B. K.) Nov. Gen. & Sp. i. 155 (1815), under Triodia; 
Kuntze, Rev. Gen. PI. ii. 789 (1891). Type locality, **in subfrigidis, siccis, apricis 
regni Mexicani intor Guanaxuato, Mina de Belgrade et Cubilente, alt. 1050 hexap.'' 

Found at several points in the Lower Sonoran zone growing on mountain slopes. 
Specimens were collected in the southern pnrt of the Funeral Mountains (Xo. 258) 
and in the valley of the Virgin River (No. 1906). 

EragroBtiB purshii Schrad. Liunaea, xii. 451 (1838). Type locality, "America 
bor[eali]." 
Furnace Creek Ranch (No. 244.) 

Melica Btricta Boland. Proc. Cal. Acad. iii. 4 (1863). Type locality, " Silver City, 
Nevada Territory." 
Near Crj'stal Spring, Coso Mountains (No. 936.) 

DiBtichliB Bpicata (L.) Sp. PL 1. 71 (1753), under Uniola; Greene, Bull. Cal. Acad, 
ii. 415 (1887). Type locality, "in Americjp borealis niarltimis.'' 

Nos. 209, 855, 856. This plant, in seizing apon new moist ground not previously 
occupied by it, sends out long, straight rootstocks, often several meters in length 
and from these, at intervals of about 10 cm., erect stems arise. A piece of ground 
thus taken up presents, for the first few years, the striking appearance of being 
cut into triangles, quadrangles, and similar geometrical figures. These rootstocks 
subsequently die and decompose between the nodes, and a largo number of indi- 
viduals are thus separated, forming now centers of growth, and soon covering the 
ground with a deuse sod. 

Of all the plants that grow on moist soil in the desert, salt grass is the most 
abundant. It occurred from the most southern point of our route eastward to the 
Colorado River, northward to Owens River Valley, and westward to the Tulare 
Plains, in fact, meeting us within the Lower Sonoran zone wherever we went. In 
some places, as the shore of Owens Lake about Keeler and the farming region near 
Visalia, it covers many acres of ground, furnishing the natui*al, but unfortunately 
very poor, pasturage. Horses eat it with avidity, evidently enjoying the salty taste, 
but it is so nearly devoid of nutritive matter that they lose flesh constantly. 

Poa fendlerlana (Steud.) Syu. PI. Glum. i. 278 (1855), under Eragrosiis; Vasey, 
111. N. A. Gr. ii. 74 (1893). Type locality, ^* Mexico.'' 

In the Panamint Mountains (Nos. 507, 782). This is the Atropis calif ornica of the 
Botany of California. 

PoapratensiB L. Sp. PI. i. 67 (1753). Type locality European. 
Near Mineral King (No. 1404). 



1 See L. Sp. PI. i. 81 (1753), under Arundo phragmitee. 
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Festuca microBtachys Nutt. PI. Gamb. 187 (1848). Type locality, ''Pueblo de 
lo8 Angeles, Upper California." 

In the Vegas Wash (No. 419), and near Willow Creek, Panamint Mountains (No. 
775). 

Festuoa ovina brevifoUa (R. Br.) Chlor. Melv. 289 (1823), as F, hrevifoUa; Wats. 
Bot. King Surv. 389 (1871). Type locality, "Melville Island." 
Above timber-line near Mount Whitney (No. 2065). 

Glyceria nervata (Willd.) Sp. PI. i. 389 (1797), under Poa; Trin. Mem. Acad. 
St. Pet. ser. 6. i. 365 (1831). Type locality, " in America boreali." 
Valley of the Kaweah River (No. 1352). 

Olyceria pauciflora Presl, Rel. Haenk. 1. 257 (1830). Type locality, "in sinn 
Nootka," Vancouver Island. 
Whitney Meadows (No. 1676.) 

Bromus orcnttianua Vasey. Bot. Gaz. z. 223 (1885). Type locality, "on the 
mountains near San Diego," California. 
Valley of Kaweah River (No. 1346). 

Hordeum jubattun L. Sp. PI. i. 85 (1753). Type locality, "in Canada.^ 
Valley of the Virgin River (No. 1922). 

Hordeum maritimum With. Bot. Arr. 1. 172 (1776). 
Tehachapi Valley (No. 1130). 

Hordeum murinum L. Sp. PI. i. 85 (1753). Type locality European. 

Beginning at the westernmost limits of the desert this plant, squirrel grass, is the 
commonest and most troublesome weed that exists in intramontane California in 
cattle ranges and pasture grounds. While we were camped at Fort Tejon our 
horses tried to feed on it. The barbed awns and glumes became imbedded in the 
soft parts of their mouths in great quantities, causing inflammation and ugly sores. 

Elymus condenBatus Presl, Rel. Haenk. i. 265 (1830). Type locality, "ad 
Monte-Rey, Califomiae." 
Willow Creek Calion, Panamint Valley (No. 827). 

ElymuB elymoides (Raf.) Journ. Phys. Ixxxix. 103 (1819), under Sitanion; Swezey, 
Nebr. Fl. PI. 15 (1891). Type locality, "Missouri." 

This tufted rye grass was a valuable forage plant for our half-starved horses while 
we were in the desert. It grew on rocky slopes in the upper altitudes of the Lower 
Sonoran zone, extending also into the Upper Sonoran. Although in winter inferior 
to Siipa viridula for forage, in summer it was tender and luxuriant. It was collected - 
at the following points : Willow Creek Cafion, Panamint Mountains (No. 833) ; Crys- 
tal Spring (No. 914); and a few miles east of Tehachapi (No. 1121). 

ElymuB triticoides Buckley, Proo. Acad. Phila. 1862, 99 (1862). Type locality, 
" Rocky Mountains." 
Resting Springs Valley (No. 281.) 

GNETACEA. 

Ephedra califomica Wats. Proc. Amer. Acad. xiv. 300 (1879). Type localities, 
"San Diego County, California," and "promontory near San Diego and Jamul Val- 
ley." 

Sterile specimens of a pale green Ephedra collected between Victor and Stoddard 
Wells (No. 159) prove to be, upon comparison with fruiting specimens from an adja- 
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cent locality sent me by Mrs. Katharine Brandegee, true E, caK/ontt^a. It wa« ob- 
served also at the extreme southern end of Panamint Valley^ and about the upper 
spring at Lone Willow Spring. It is undoubtedly an abundant plant in many parts 
of the Mohave Desert region, but in the field was confounded with E, nwadenn^. 

Ephedra neTadenais Wats. Proc. Amor. Acad. xiv. 298 (1879). Type locality^ 
as taken from No. 1108 of the King Survey, of the female plant, "Pah Ute Moun- 
tains; altitude 5,000 feet;'' of the male plant, ''Carson City; altitude 5,000 feet." 
Both localities are in Nevada. 

The glaucous species of Ephedra, E, tieviidensia and E. californica, occur abun- 
dantly in the upper part of the Ijarrea belt, and in many cases up to the Juniper belt, 
throughout the desert. Dr. Merriam found one or both of them at many points 
along his route in Utah and Nevada. In the lower portion of the Larrea belt they 
occur but sparingly. 

Ephedra triforca Torr. in Emory, Rep. 152 (1848). Type locality, "the region 
between the Del Norte and the Gila." 

This species was abundant along the Mohave Kiver at Daggett (No. 152), bat was 
not noted at any other place. 

Ephedra viridis sp. nov. 

Shrub erect, 0.5 to 1 meter high ; branches numerous, erect, bright green, murica- 
late-roughened ; leaf-scales opposite, 3 to 5 mm. long, connate for apparently two- 
thirds their length when young, in age usually broken off, but the brown thickened 
base persistent. 

Type specimen in the United States National Herbarium, No. 923, Death Valley 
Expedition; collected June 12, 1892, near Crystal Spring, Coso Mountains, Inyo 
County, California, by Frederick V. Coville. 

It is unfortunate that no specimens of the fruit of this Ephedra could be obtained, 
yet the species is such an important zonal plant that it must necessarily receive a 
name in this report. It is readily distinguishable in the field from Ephedra neradenHn, 
which has a different range, by its bright green color, and its erect, broom-like 
branches, that species having a pale glaucous-green color and divergent branches. 

No. 387, fh)m the Charleston Mountains, is a specimen collected because of its 
unusually pale color, resembling in this E, nevadensis. No. 112, Xuntus, collected 
near Fort Tejon, California, in 1857-58, and noted by Wat-son* as possibly distinct 
from E, nevadensis, is the same as our plant. 

This species is a characteristic plant of the Upper Sonoran zone, usually begin- 
ning a little below the juniper belt and extending well up into the pinons. It was 
first seen on a sheltered north slope of a peak near Copper City Spring, and after- 
ward in the Funeral Mountains on a peak west of Amargosa, in the Charleston, 
Panamint, Inyo, and Coso mountains, on the eastern slope of the Sierra Nevada 
near Lone Pine, in Walker Ptvss on the divide between Kernville and Havilah. Dr. 
Merriam found it also in the White Mountains of California, in Gold Mountain, 
Mount Magruder, Pahranagat Mountains and the Highland Kange of Nevada, and 
the Beaverdam Mountains of Utah. 

CONIFER2!. 

Pinus aristata Engelm. Trans. St. Louis Acad. ii. 205 (1863). Type locality, "on 
alpine heights, between 9,200 and 11,800 or 12,000 feet high, on Pike's Peak and the 
high mountains of the Snowy Range," Colorado. 

On the Charleston Mountains (No. 315) the bristle-cone pine is the prevailing 
tree on south slopes, from the altitude of 3,100 meters to that of at least 3,230 meters. 
Above the latter height we did not go. On a north slope the tree was seen as low as 

» Proc. Amer. Acad. xiv. 299 (1879). 
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2,970 meters, aooompanied by P.flexilUf P.ponderosa, Ahies ooncolor, and Juniperua occi^ 
dentalis monoapermaf bat higher up in the thickest part of its belt the only other 
tree was P,flexilis, On the Panamint Mountains (No. 537) the tree was seen at the 
altitudes of from 2,770 meters, on a north slope, to 3,060 meters, and undoubtedly con- 
tinues to the summit of Telescope Peak, 3,333 meters high. Like all the other trees 
on the highest part of this range, P. arUtata grows not in a solid forest, but its 
individuals widely scattered. In none of the other mountains east of the Sierra 
Nevada, carefully explored by the expedition, did the bristle-cone pine occur, except, 
perhaps, the luyo Range. All the cones that came from these mountains, collected 
by Mr. Nelson and Mr. Funston, were lost in transportation, but the tree has been 
reported heretofore from this range. 

PinuB attenuata Lemmon, Card. &, For. y. 66 (1892). Type locality,^ ''to the 
south of Monterey [California], in lat. 36^, near the level of the sea, and growing 
almost close to the beach.'' 

The narrow-cone pine that has long been known by Gordon's name, P. tuherculata. 
It did not occur properly within the range of expedition's work, but a specimen 
(No. 1862) was brought by Mr. Nelson from the vicinity of the Yosemite Valley. 

Finns albicauliB Engelm. Trans. St. Louis Acad. ii. 209 (1863). Type locality, 
'* Cascade Mountains, in Oregon." 

Specimens of the alpine white-bark pine were collected in the Sierra Nevada, at 
Kearsage Pass (No. 1860), and on a peak near Mount Whitney (Nos. 2076, 2077). The 
tree did not occur in any of the desert ranges, and although careful search was made at 
timber-line in three directions from Mineral King, on the western crest of the Sierra 
Nevada, and along the northeast side of Whitney Meadows, on the eastern crest, the 
tree was not found. It is probable that Mount Whitney marks its southern limit in 
the Sierra Nevada. Mr. Bailey, who collected the specimens from that vicinity, says 
that the individuals varied in size and form from trees 12 meters in height to low, 
prostrate shrubs, and that the species constituted the real timber-line tree of the 
locality, ranging 30 meters higher than P. halfourianaf and exteuding to an altitude 
about 200 meters below timber-line. 

Pinus balfonriana Jeflfr. Rep. Oreg. Exped. (1853). 

On the high peaks and crests of the Sierra Nevada, about Mineral King (No- 
1417), the foxtail pine is the tree that stands next below timber-line. The slopes 
here are so steep and rocky that solid forests cannot exist, but all about Whitney 
Bleadows and up to timber-line on the adjacent peaks the tree is very abundant, at 
the lower part of its belt growing freely intermixed with F. murrayana. It is rarely 
reduced at t*mber-liue to a depressed shrub. Specimens were collected at Kear- 
sarge Pass (No. 1861). 

FinuB fleziliB James, Long Exped. ii. 35 (1823). Type locality, ''arid plains sub- 
jacent to the Rocky Mountains, and * * * np their sides to the region of per. 
petual frost." 

This, the Rocky Mountain white pine, was found on the Charleston Mountains (No. 
316), growing with P. aristataj but not so abundant as that species. On the Pana- 
mint Mountains (No. 538) it occurred in the same position. Mr. Funston collected 
specimens on the highest peak of the Grapevine Mountains (No. 1767). In the 
Sierra Nevada a few specimens were observed along the Hockett Trail, in the valley 
of Little Cottonwood Creek, on the eastern slope of the Sierra Nevada (No. 1866). 
It has been reported also from Mount Silliman and from the Inyo Mountains. 

FinuB fleziliB macrocarpa Engelm. in Rothr. Bot. Wheeler Surv. 258 (1878). 
Type locality, " on the San Francisco Mountains," Arizona. 

This tree is known only in San Francisco Mountain, Arizona (No. 1), whore it 
was collected by the writ«r on his way to California. It does not properly come 
within the range of the present report. 

1 See Journ. Ilort. Soc. Lond.iv. 220 (1849). 
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PinuB jeffireyi Bulfour in Jeffr. Rep. Oreg. Exped. (1853). 

Throughout the Sierra Nevada, from the vicinity of Fort Tejon to Mount Whitney, 
the western black pine, at its characteristic altitude, was abundant. It was 
seen at a distance on the highest peaks from Walker Pass to Tehachapi Valley. On 
Frazier Mountain (No. 1214), and on Mount Pifios, isolated peaks at the coufluence 
of the Coast and Sierran systems, it occurred in abundance. On the western slope 
of the Sierra Nevada we encountered it in Tejon Cafiou (No. 1229)^and in the valley 
of the Kaweah River; while on the headwaters of Kern River, between Farewell 
Gap and the eastern crest of the Sierra Nevada, we traversed broad forests of it. On 
the eastern slope of these mountains, along the Hockett Trail, a few trees occurred, 
and north of Whitney Meadows we descended into its belt again. Specimens were 
also collected near the head of Owens River* (No. 1863), and near Walker Basin 
(No. 2085). This tree covers a much larger area in the southern Sierra Nevada than 
does any other timber tree. 

PinuB lambertiana Dougl. Trans. Linn. Soc. xv. 5(X) (1827). Type locality not 
specifically given. Mr. Douglas says < of its range : ''This plant covers large districts 
about 1(X) miles from the ocean, in latitude 43^ North, and extends as far to the South 
as 40^. It first came under my notice in August 1825, while at the headwaters of 
the Multnomah River [situated in Oregon, and now called the Willamette]. In 
October 1826 it was my good fortune to meet with it beyond a range of mountains 
running in a south-western direction from the Rocky Mountains towards the sea, 
and terminating at Cape Orford of Vancouver." 

We first met with this tree, the great sugar pine, in Tejon Cafion, where it grew in 
the upper part of the yellow pine belt and in the lower part of the black pine belt. 
On the East Fork of Kaweah River it ranged from Big Tree Cafion, the beginning 
of the yellow pines, to a point 109 meters higher than their upper limit. Between 
Farwell Qap and Whitney Meadows it occurred occasionally among the black pines. 
The tree is one of magnificent dimensions. One cone was seen wliich measured 56 
cm. in length, and an old woodsman informed me that he had seen a cone 71 cm. long. 

Pinus monophylla Torr. & Frem. in Frem. Second Rep. 319 (1845). Type locality, 
"over the mountains of northern California from longitude 111^ to 12(P, and throngh 
a considerable range of latitude.'' 

The Nevada nut pine is the common pifion of southern Nevada and southeastern Cal- 
ifornia, but was seen in the in tramontane region of the latter State only in a few places, 
such as the western slope of Walker Pass, Tejon Canon, and the mountain slopes 
south of Fort Tejon. All along the eastern slope of the Sierra Nevada, as far north- 
ward as the expedition went, and southward to the mountains about Antelope Tal- 
ley, as well as in all the higher peaks eastward to the Colorado River, the tree 
occurred abnndantly. The desert ranges upon which it was observed by the expe- 
dition are the White, Inyo, Coso, Argus, Panamint, Grapevine, Charleston, Magrnder, 
Pahroc, Gold, Juniper, Beaverdam, and Virgin mountains, the last six localities on 
the authority of Dr. Merriam. Specimens were collected in the Charleston Moun- 
tains (No. 317) and in the Panamint Mountains (No. 542). 

Pinna monticola Lamb. Gen. Pin. iii. 27 (1837). 

The cones of this species, the little sugar pine, while usually 11 to 15 cm. long, 
sometimes reach 26 cm. The tree was found quite abundantly on the mountain slopes 
about Mineral King (No. 1416), growing with the red fir, above the black pine belt 
and below that of the foxtail pine. It occurred on the east slope of F'arwell Gftp 
and on the divide between Lyon and Trout meadows, but no specimens were seen 
about Whitney Meadows, its place being taken there apparently by Pinus murraffaniL 
Specimens were collected by Mr. Funston near the head of Owens River, on the east* 
ern slope of the Sierra Nevada (No. 1865). ^ 

» Trans. Linn. Soc. xv. 497 (1827). 
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Pinna murrayana Balfour in Jeffr. Rep. Oreg. Exped. (1853). 

Along the stream at Mineral King a few trees of the tamarack pine occurred, 
and more of them on the south slope of tlio mountain crest back of the White Chief 
Mine. At a few points along water courses between Farewell Gap and Whitney 
Meadows it occurred in small quantity, and the forests about the latter place (No. 
1626) were made up principally of it. Towards its upper limit the tree grows mixed 
with P. halfouriana or P. monticolaf occasional specimens having been found not 
.more than 30 meters below timber-line. Its lower limit is very uncertain, its tend- 
ency to follow down the moist meadows along the streams often bringing it well 
into the belt of P.jeffreyi. Mr. Funston collected it on the east slope of the Sierra 
Nevada, near the head of Owens River (No. 1864.) 

Pinus ponderosa Loudon, Arbor. & Frut. iv. 2243 (1838)— Dougl. in herb. Type 
localities, " the north-west coast of North America, on the banks of the Spokan and 
Flathead rivers, and on the Kettle Falls of the Columbia.'' 

The western yellow pine was observed only on the western slope of the Sierra 
Nevada, both in Tejon Cafion (No. 1223) and on the East Fork of Kaweah River. 
In the absence of the Nevada nut pine and gray-leaf pine, this species constitutes 
the lowest belt of coniferous timber in this part of the Sierra Nevada. In the peaks 
south of Tejon Cafion, such as Frazier Mountain and Mount Pifios, this belt of yel- 
low pine is wanting. Farther northward in the Sierra Nevada there is a continuous 
belt of it which constitutes an important part of the timber area. 

Pinna ponderosa scopalonim Engelm. in Wats. Bot. Cal. ii. 126 (1880). Type 
locality, "throughout the Rocky Mouutains." 

The Rocky Mountain yellow pine I found only in the Charleston Mountains 
(No. 318), where it formed a broad belt between the altitudes of about 2,400 and 
3,000 motel's. This locality appears to be the western limit of the tree at this lati- 
tude. It is the common yellow pine of the Rocky Mountain region. Dr. Merriam 
has reported it from the Yellow Pine Mountains of Utah ; near Sheep Spring, Juniper 
Mountains, N^-ada; and, on the authority of ranchmen, in the Virgin and Highland 
ranges of the same State. 

Pinna sabiniana Lamb. Gen. Pin. iii. 137 (1837) — Dougl. in herb. 

This tree, the gray -leaf pine, was found at many points in the southern Sierra Nevada 
and the adjacent mountains to the south, as follows: on the west slope of Walker 
Pass; on the foothills between the latter point and Caliente; on the lower mountain 
slopes around Tehachapi Valley; on the Licbre Mountains, south of Antelope Val- 
ley, extending to a point, on the authority of Mr. Palmer, 20 kilometers east of Liebre 
Ranch house ; and among the foothills near Tejon Ranch (No. 1025). The tree did not 
form a forest at any point, but grew with the nut pines scattered aboat in open places 
on chaparral slopes, below the yellow and black pines. 

Tsuga pattoniana (Jeffr.) Rep. Oreg. Exped. (1853), under AHe9; Engelm. Bot. 
Cal. ii. 121 (1879). 

On the eastern slope of the Sierra Nevada, near the headwaters of Owens River 
(No. 1868), and on the western slope of the same range, at the headwaters of Kings 
River (No. 2087). 

Paeudotsuga macrocarpa (Torr.) Bot. Ives Exped. 28 (1860), as Ahies douglasii 
macrocarpa; Lemmon, Third Cal. For. Rep. 134 (1890). Type locality, ''mountains 
near San Felipe," California. The first reference cited contains a nomen nudum. 

On the mountain slope back of Fort Tejon (No. 1160) ; on the lower southern 
slopes of the San Bernardino Mountains, near Cajon Pass; and on the south side of 
the Sierra Liebre, near the head of Peru Creek (Merriam). 
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Abies concolor (Gordon) Piiietum, 155 (1858) , under Pieea;^ Parry, Amer. Nat. 
ix. 204 (1875). Type locality, ''on the mountains of New Mexico." 

East of the Sierra Nevada this tree, the whit« fir, was found only on the west slope 
of the Chnrleston Mountains, Nevada (No. 319), at an altitude of from 2,300 to 3,140 
meters, scattered sparingly through the yellow pine belt and extending slightly above 
it. It undoubtedly occurs throughout these mountains at its characteristic altitude. 
In the vicinity of Fort Tejon it occurred sparingly on Frazier Mountain among the 
black pines, and at one spot on the mountain slopes immediately back of the Fort 
(No. 1188), was a clump in a sheltered north-sloping nook a few hundrM meters below 
the limit of the black pine. On the west slope of the Sierra Nevada, eastward from 
Tejon Ranch, it occupied the same position in the black pine belt. In the Sierras of 
Tulare and Inyo counties it was found among* the yellow and black pines from Big 
Tree Cafkon to Mineral King; at several points along the Uockett Trail between 
Farewell Gap and Whitney Meadows, in the black jiine belt; and in Fresno County, 
on the east slope of the Sierra Nevada, about the headwaters of Owens Kiver 
(No. 1866). Throughout the country in which it ranges the white fir forms at do 
point by itself a dense forest, but, unless under extraordinary conditions, occurs as a 
smaller constituent in forests made up of yellow and black pine, Pinus ponderoea and 
F.Jeffreyi. It may be expected to occur, in this region, wherever such forests do. 

Abies magnifica Murr. Proc. Hort. Soc. Lond. iii. 318 (1863). Type locality, 
'*the high unexplored part of the Sierra Nevada, to the eastward of San Francisco." 

This magnificant tree, the California red fir, was tirstmet with near MiueralKingat 
an altitude of about 2,700 meters, and was found in considerable abundance in the 
high Sierra Nevada, about the headwaters of Kings River (Mr. I*almer), Kaweah 
River, and the North Fork of Kern River. Specimens were collected by Mr. Funston 
on the eastern slope of the Sierra Nevada, about the headwaters of Owens River 
(No. 1867). 

Sequoia gigantea (Lindl.) Gard. Chron. 1853, 823 (1853), under Wellingtonia; 
Decne. Bull. Soc. Bot. Fr. i. 70 (1854). Type locality, « '*on the elevated slopes of the 
Sierra Nevada, near the head waters of the Stanislau and San Antonio rivers, in lat. 
38° N., long. 120^ 10' W., at an elevation of 5,000 feet from the level of the sea." 

Various parties of the expedition passed through dift'ereut groves of this tree, the 
giant sequoia, on Merced, Kings, and Kaweah rivers. The location and extent of 
these groves has already been well described and will be omitted here. The tree oc- 
cupies isolated areas in the yellow pine belt, and specimens were collected in the 
Mariposa grove (No. 1857). 

At a sawmill a few kilometers below Mineral King, on the Kaweah River, the 
sequoias were being worked into lumber and a rapid destruction of the forest was 
going on. 

Libocedrua decurrens Torr. PI. Frem. 7 (1853). Type locality, ** upper waters 
of the Sacramento, particularly from lat. 38*^ 40' to about 41^ X. lat." 

A few California ])ost cedar trees were seen in Tejon CaFion, near its month (No. 
1218) ; and others in the valley of the Kaweah Kiver (No. 1313), below the yellow 
pine belt. 

JimiperuB californica Carr. Rev. Hort. 1854, 353 (1854). 

This, the type form of California juniper, is characteristic of the coast mountains 
of California from San Francisco southward. Like many other coast S2)ecie8 it fol- 
lows the mountains inland to their junction with the Sierra Nevada and then con- 
tinues eastward along the margin of the deseii; in the San Bernardino Mountains. 



'Engelmann's name, Pinua concolor^ was an herbarium name merely, and Lindley 
and Gordon's name, Abies concolor, was a nomon nudum. See Sudworth^ Bull. Torr. 
Club, XX. 42 (1893). 

«Gard. Chron. (1853) 819. 
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It grew abnndnnfly on the northern footslopes of the San Bemnrdino Monntnins, 
between Cajon Pass and Hesperia (No. 52) ; and occasional specimens were seen on 
the south slope of the pass as far down as Cajou station on the Southern California 
Railway (No. 125). It was seen also at Soledad Pass; at Liebre Ranch, in the 
western end of the Mohave Desert; on the hillsides back of Fort Tejon; in Tehach- 
api Cation; at several points on the mountain slopes between Kernville and Walker 
Basin ; and on the slopes of Walker Pass. At the stations on the west slope of 
the Sierra Nevada the tree occurred in scarcely sufficient abundance to determine 
its zonal limits. It was found to some extent in both the chaparral belt and that 
of Douglas's oak. Wherever it occurred on the eastern slope of the Cordilleran 
system it occupied the Upper Sonoran zone. 

Junipems califomica utahensis Engclm. Trnns. St. Lcnis Acad. iii. 588 (1877) 
Type locality, "all over the southern parts of Utah and into Arizona and Nevada." 

This variety differs morphologically from the type form in scarcely anything ex- 
cept the smaller size of its fruit and the fewer number of its seeds. In its range it 
is confined entirely to the Great Basin region. It is a characteristic tree of the 
Upper Sonoran zone, and, since it extends a little lower than Pinus monophylla, 
grows at a lower altitude on the desert mountains than any other coniferous tree. 
It occurs in the Charleston Mountains (No. 301), beginning at altitudes on the 
western slope, of 1,585 and 1,450 meters and extending far into the nut pines; in the 
Panamint Mountains (No8.645, 656, 658), beginning at altitudes of 1,740, 1,645, 1,770, 
and 1,800 meters ; and on the east slope of the Inyo Mountains, at 1,815 meters. Spec- 
imens were collected by Mr. Palmer in the Coso Mountains (No. 882), and Mr. 
Fufiston reported it from the Grapevine Mountains. Dr. Merriam found it also in 
the White Mountains of California; the Pahranagat, Pahroc, Hyko, Highland, and 
Juniper (No. 1992) mountains of Nevada ; and the Beaverdam Mountains of Utah. In 
the western part of its range, as in the Coso and Inyo mountains and that part of 
the Panamint Mountains near Jackiiss Spring, the tree did not occur abundantly and 
on the eastern slope of the Sierra Nevada and on the Argus Mountains it was not 
found at all. 

Junipems occidentalis Hook. Fl. Bor. Amer. ii. 166 (1838). Type locality, 
"N. W. America; banks of the waters in the Rocky Mountains.'' 

This tree, the western juniper, occurred sparingly in the higher Sierra Nevada, 
near Mineral King, and between Farewell Gap and the north fork of Kern Kiver. Mr. 
Palmer collected it at Horse Corral Meadows (No. 2086), on the headwaters of Kings 
River. In the Transition zone of the Pauauiint Mountains (Nos. 536, 539) were col- 
lected specimens of a tree which is doubtfully referred here. It may be the va- 
riety mono9perma. 

Junipems occidentalis monosperma Engclm. Trnns. St. Louis Acad. iii. 590 
(1877). Typo locality, *'from the Pike's Peak region of Colorado, through West 
Texas and New Mexico to Arizona and Califoniia." 

Specimens were collected in the southern part of the San Francisco Mountain, 
Arizona (No. 2), and in the Charh^ston Mountains, Nevada (No. 322). It was also 
reported by Mr. Funston from Grapevine Peak, Nevada. The tree grows in the 
Transition zone. 

Junipems pachyphlGea Torr. Pac. R. Rep. iv. 142 (1857). Type locality, "on 
the ZuHi Mountains, Western New Mexico.*' 
San Francisco Mountain, Arizona (No. 3). 

Tumion califomicum (Torr.) N. Y. Journ. Pharm. iii. 51 (1854), under Torreya; 
Greene, Pittonia, ii. 195 (1891). Type locality, " upper part of the Yuba and Feather 
rivers, on the western slope of the Sierra Nevada, of California." 

This tree, the California false nutinog, was found only in the valley of the Kaweah 
River, at a few points between Kane Flat and Big Tree CaQon (No. 1752), growing 
at and below the lower limit of the yellow pine bolt. 

13095— No. 1 15 
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ISOETACEJB. ' 

Isoetes bolanderi Engolm. Amcr. Nat. vili. 214 (1874). Type localities, "in ponds 
and shallow lakes on the Sierra Nevada of California, at an altitnde of 5,000-10,000 
feet (Tuolumne, Mount Dana, Mono-trail, CIhoo, Mary's Lake) and ou the Kocky 
Mountains (Yellowstone Lake. 7,400 feet alt.)." 

In the high Sierra Nevada (Nos. 1643, 1650, 1691, 1722). [No. 1W3 is referred here 
doubtfully, with the following distinctive characterization: leaves rtac»*id, 20 to 30 
cm. high; sporangia ininiatfure, bnt maerospore-s in old, muddy basea of plants, dif- 
fering only from /. bolanderi in being more smooth ; microspores also nearly smooth. 
No. 1691 is a small^ immature form, but it probably belongs here. — L, M. u.] 

SELAGINEIiLACEiB. 

Selaginella nipestris L. 8p. PI. ii. 1101 (1753), under Lycopodinm; Spring in 
Mart. Fl. Bras. i. pt. ii. 118 (1840). Type locality, **in Virginia, Canada, Siberia." 

Near San Bernardino (No. 101), in Surprise Cafion, Panamint Mountains (No. 628), 
and above timber-line on Mount Whitney (No. 2071). [These specimens represent 
two of the many forms of this plant, No. 101 more slender, upright, and asccudiug, and 
the others compact, stout, and closely creeping. — L. M. u.] 

EQUISETACEiB. 

Bquisetum IsBvlgatum A. Br. Ainer. Jonrn. Sci. xlvi. 87 (1843). Type locality, 
''on poor, clayey soil, with Andropogon and other coarse grastiies, at the foot of the 
rooky Mississippi hills, on the banks of the river, below St. Louis/' 

Mill Creek Cafion, Panamint Mountains (No. 808). 

Bquisetum robustum A. Br. Amer. Jonrn. Sci. xlvi. 88 (1843). Type localities, 
'^ islands of the Mississippi in Louisiana," "banks of Red River," ** banks of the 
Wabash and Ohio, and the Mississippi, near St. Louis; also on lakes and smaller 
•treams in that region," "and banks of tlie Missouri up to Eau-qui-coule River." 

Near San Bernardino (No. 13) and in the Panamint Mountains (No. 530). [The 
•pecimens of No. 13 are sterile, and are referred here with some doubt. — L. M. u.] 

Bquisetum variegatum Weber &, Mohr, Deutsch. Crypt. Gewach. 447 (1807). 
Type locality European. 

Near San Bernardino (No. 27), in the Panamint Mountains (No. 531), in Panamint 
Valley (No. 689), near Kernville (No. 1042), aud near Three Rivers (No. 1297). [Of 
the fertile specimens, No. 27 dilfers somewhat from the typical form of the species, 
being larger, smoother^, and with the spike scarcely cuspidate. Nos. 531 and 689 
are sterile, aud the latter approaches E, Iccvigatum in smoothness of stem. — ^l.m. U.j 

OPHIOGLGSSACB^S. 

Botrychium simplex Ilitchcock, Amer. Journ. Sci. vi. 103 (1823). Type locality, 
**in Conway, Massachusetts." 
In the Sierra Nevada (Nos. 1632, 1703). 

SALVINIACE2I. 

Azolla caroliniana Willd. Sp. PI. v. 541 (1810). Type locality, 'Mn aquis 
Carolinw." 
This minute aquatic occurred in the San Bernardino Valley (Xo. 24) ; in the Mohave 



'The plants from Isoetaceas to Marsiliacea) inclusive have been determined by Pro- 
fessor L M. Underwood. 



CATALOGUE OP SPECIES. 227 

River at Daggett; between Lone Pine and Olancha, Owens Valley; at seyeral points 
between Kernville and Tehaohapi; near Visalla; and at Three Rivers (No. 2075). 
The plant is of rare occurrence in the desert, but common- in intramontane California. 

MARSILL^CE^I. 

MaraiUa vestita Hook. &, Grey. lo. Fil. 1. 159 (1831). Type locality, ^'ad Ha- 
men Columbiam, ora occidentali American septentrionalis/' 
Near Visalia (No. 1275). 



By Daihel C. Eaton. 

Oymnogramxne triangularis Kaulf. Ennm. Fil. 73 (1824). Type locality not 
given other than "California;'' range from British Columbia to Lower California 
and Guadalupe Island; also accredited to Ecuador. 

On the south slope of the Sau Bernardino Mountains (No. 43), and in the Panamint 
Mountains (No. 610). In the specimens marked 610, the yellow powder is very scanty 
and in some of them it is lacking altogether. These specimens have the appearance 
of having grown in the shade. 

Nothochlsena parryi Eaton, Amer. Nat. ix. 351 (1875). Type locality, St.George, 
Utah; range from southern Utah to the neighborhood of San Bernardino, California. 
Near Ash Meadows (No. 367) and in the Panamint Mountains (Nos. 502, 650). 

Cheilanthes viaoida Davenp. Bull. Torr. Club, iv. 191 (1877). Type locality, 
Whitewater Caflon in the Colorado Desert, Arizona; range extending to Dowuie- 
ville Buttes and San Gregorio Pass. 

Surprise Caflon, Panamint Mountains (No. 594). The more abundant specimens 
now collected show no departure from the type, save that some of them are, perhaps, 
a little taller. 

Cheilanthes myrlophylla Desv. Berlin. Mag. v. 328 (1811). Type locality. South 
America; range from Peru along the mountains northward to California, Arizona, 
and New Mexico. 

No. 593, well-developed specimens; Nos. 540, 643, 651, a condensed form, with short, 
stalked fronds, the scales mostly cinnamon-brown ; Nos. 188, 777, a form with long- 
stalked fh)nds and large, white, imbricated scales. No. 188 was collected in the 
Slate Range, the others in various parts of the Panamint Mountains. 

I find it impossible to distinguish between C. myriophylla and C. fendUri. Speci- 
mens which I had at one time called C, fendleri I afterwards referred to C. myriophylla, 
and Mr. Davenport again placed in C. fendleri. Even Mr. Faxon's carefully drawn 
figures in the Ferns of North America (t. Ixxix) do npt show the differences 
which I thought I could discern when that book was written, and I am persuaded 
that C. myriophylla is a fern which presents a multitude of varying forms, connected 
by all degrees of intermediate conditions, which it is not worth while to try to sepa- 
rate, even into named varieties. 

Pellsea brewer! Eaton, Proo. Amer. Acad. vi. 555 (1865). Type locality, among 
rocks at Sonora Pass and Ebbotts Pass, Sierra Nevada, California ; range extending 
to the Belt Mountains of Montana, and to New Mexico at Loma, on the Rio Grande. 

No. 2028, from Telescope Peak, Panamint Mountains, a few imperfectly developed 
young fronds; No. 1501, from the vicinity of Mineral King, Sierra Nevada, good, 
typical specimens. 

Pellasa andromedaefolia (Kaulf.) Ennm. Fil. 188 (1824), under Pteria; Fee, Gen. 
Fil. 129 (1850-52). Type locality, Sau Francisco; range mostly near the coast. Also 
in Chile, and said to occur in South Africa. 

Near Fort Tejon (No. 1149). 
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PeUaea omlthopus Hook. Sp. Fil. ii. 113 (1858). Typo locality, "California;" 
range, from Shasta County to San Diego, and extending into Arizona. 
In the valley of the Kaweah River (No. 1349). 

PellsBa densa (Brack.) Bot. Wilkes Exped. xvi. 120 (1854), nnder Onychium; Hook. 
Sp. Fil. ii. 150 (1858). Type locality, on the banks of Rogne River, Oregon; 
range, Sierras of California, Oregon, Idaho, Wyoming, British Columbia, and on 
Mount Albert, Gaspe, Quebec. 

Near Mineral King, Sierra Nevada (No. 1454). 

Pellsea bridgesii Hook. Sp. Fil. ii. 238 (1858). Type locality, ''monntains, interior 
of California;" range, Sierras of California, also dwarf specimens collected near He- 
lena, Montana. 

Near Mineral King (No. 1418). 

Cryptogramma acrosticholdes R. Br. in Richards. Bot. App. 767 (1^23). Type lo- 
cality, British America between N. Lat. 56^ and 60^, first found by Menzies at Nootka 
Sound; range, from Arctic America to Colorado and California. 

In the high Sierra Nevada, near Mineral King (No. 1503). 

Adiantum emargiiiatiim Hook, in Eaton, Ferns N. A. i. 285 (1879). Type locality 
not known, said to be Mauritius, but undoubtedly California; range, Oregon and 
California. 

Along an irrigating ditch at Vegas Ranch, Nevada (No. 2154), and about a spring 
in the Panamint Mountains (No. 621). The reasons for adopting for this very dis- 
tinct species the name emarginatum are given in the Ferns of North America. In 
the Species Filicum Hooker gives no good character for the fern, but his figure is ex- 
cellent for the Californian plant, and resembles nothing known from the Indian 
Ocean. I am glad to follow Keyserling in adopting Hooker's name. 

Adiantum pedatum L. Sp. PI. ii. 1005 (1753). Type locality, Canada and Vir- 
ginia; range, from New Brunswick to British Columbia, southward to Alabama and 
California; also in Alaska, Japan, Mantchooria, and the Himalayas. 

In the valley of the Kaweah River (No. 1351). 

Woodwardia radicans (L.) Mant. PI. i. 307 (1767), under Blechnum; Smith, Mem. 
Acad. Turin, V. 412 (1790). Type locality, Madeira and the Canary Islands; range, 
from Madiera to Kongo, Abyssinia, northern India, China, and Australia; California 
and Mexico to Guatemala, and probably Peru. 

In the valley of the Kaweah River (No. 1343). A single frond of the American 
form of the species, in which, as is well known, the chaffy proliferous bud near the 
apex of the frond has not yet been noticed. 

Phegopterls alpestris (Swartz) Syn. Fil. 421 (1806), nnder Aspidium; Mett. Fil. 
Hort. Lips. 83 (1856). Swartz quotes the name A. alpe^trc from "Hoppe, Taschenb., 
1805." Type locality, '* Carinthia, Helvetia ; " range, mountains of central an<l north- 
ern Europe and Asia Minor, and in America along the Sierras of California to the 
mountains of British Columbia. 

hi the high Sierra Nevada, near Mineral King (No. 1557). 

Aspidium rigidum argutum (Kaulf.) Enum. Fil. 242 (1824), as A9p\dinm argutum; 
Eaton, Bot. Wheeler Surv. 333 (1878.) Type locality, *' California," probably near 
San Francisco; range of this variety, from northwestern Mexico throughout California 
and Oregon to Washington and British Columbia, whore it passes Into forms more 
like the European A.rigidum Swartx 

In Tejon Cafion (No. 1219). 
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Cystopteris fragilis (L.) Sp. PI. ii. 1091 (1753), under Polypodium; Bernh. In 
Schrad. Neu. Joiirii. Bot. i. pt. ii. 27 (1806). Type locality, "in the hills of the 
colder parts of Europe;" range, nearly the whole habitable world. 

Valley of the Kaweah River (No. 1348), and in Big Cottonwood Meadowa (No. 2127). 



1 



Tortnla inermis (Mnell.) Mont. 

In a ca&on of the Funeral mountains, west of Amargosa (No. 335)* 

Tortnla membranifolia Hook. 
With the last (No.2161). 

Tortnla roralis (L.) Ehrh. 

Surprise Cafion, Panamint Mountains (No. 6G1), 

Orimmia plagiopodia pilifera Lesq. <& James. 

In a cafion of the Funeral Mountains, west of Amargosa (No. 336), 

Orthotrichnm cupolatnm Hoffm. 

On the southern foothills of the San Francisco Mountain, Arizona (No. 10). The 
specimens are not in condition for positive identification. 

Mr. Bailey collected on the mountains near Mount Whitney, at an altitude of 600 
meters above timber-line, and 4,300 meters above sea level, an Orthotriohum (Nos. 2078, 
2079), which unfortunately is not identifiable. It is interesting as the plant collected 
at the highest point by the expedition. 

Leersia trachy mitra (Ripart) Holzinger nom. nov. 

Surprise Cafion, Panamint Mountains (No. 660). [Husnot ' reduces this plant to a 
variety of X. exiinctoria. Watson^s No. 1397a, from Utah, and No. 1398, from Nevada, 
which are the same as the plant of Mr. Coville's collection, are referred to X. exiinc- 
toriaf one of them to variety obtusa. But this species has only the tip of the calyptra 
papillose, a character which is constant in a series of several specimens, while the 
plants above referred to have the calyptra strongly papillose thronghout. Their 
leaves are beset on both surfaces with characteristic long bifurcate papillae. The 
lower part of the costa beneath boars similar papillse, while its upper part is coarsely 
toothed. — ^J. M. H.] 

Fnnaria bygrometiica (L.) Sibth. 
On the banks of a stream flowing from Hall Cafion, Panamint Valley (No. 671). 

Philonotis fontana Br id. 

By a spring near the summit of Frazier Mountain (No. 2165). 

Leptobryum pyrlforme (L.) Wils. 

Along a stream on the northwest slope of Frazier Mountain (No. 1210). 

Brynm alpinum L. 

From the capsule this might be taken for a form of B, ccBspiticiumf but the 
short points of the loaves, the square cells at leaf-base, and the very light-colored 
peristome forbid it. Those are all characters of B. alpinum. It is true, the oper- 
cnlate capsules are of the form and length of B, cwapiticium; but the deoperculate 
capsules are widest at mouth, the rest of the capsule shrinking and coming to a 
point at its junction with the seta, as in B» alpinum; leaf cells little larger and 
more thin-walled, less opaque. 

Big Tree Cafion, valley of the Kaweah River (No. 1358) 

1 The Musci have been determined by Mr. J. M. Holzingor. 
<Mu80. Gal. 197. 
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Br3nini bimam Schreb. 

On the northwest slope of Frazier Mountain (No. 121L) 

Bryum caBspiticiam L. 

Near Mineral King, Sierra Nevada (No. 2162). 

Polytrlchuxn pilifemm Schreb. 

Near Farewell Gap, in the high Sierra Nevada (No. 2159). 

Hypnum aduncaxn hamatum Br. Sl Sch. 

Near Whitney Meadows, in the Sierra Nevada (No. 2166)* 

Hypnum aduncum kneiffii Sch imp. 

In a pond northwest of Whitney Meadows (No. 1640). 

Hypnuxn oohraceum Wils. 

Near Whitney Meadows (No. 1637). 

Hypnum serrulatnm Hedw. 

In the valley of the Kaweah River (No. 2163). 

JUNaERMANNIA.CE2l.l 

Jungermannia miillerl danaensia Underwood. 

Near Mineral King, in the high Sierra Nevada (No. 1573), 



Sauterla limbata Anst. 
Near Mineral King (No. 1511). 

Fimbrlaria bolanderi Anst. 

Near Mineral King (Nos. 1420, 1510). 

Fimbrlaria califomica Hanipe. 
Valley of the Kaweah Biver (No. 1304). 

Aitonia erythroaperma (Aust.) Underwood. 
Near Mineral King (No. 1528). 

Targionia bypophylla L. 

Near Cottonwood Springs, Vegas Valley (No. 393), and in Sarprise Caflon, Pana- 
mint Mountains (No. 619). 



Riccia califomica Anst. 

Near Three Rivers (No. 1295). The speciinons are too fragmentary to admit of 
positive determination, but they appear to belong here. 

Riccia fiuitana L. 

In the spring at Vegas Ranch, Nevada (No. 400). 

Riccia glauca L. 

Near Mineral King (No. 1509). 

SphaBrocarpua terreatria oalifomicua (Anst.) Underwood. 
Near Three Kivers (No. 1294). 

*The IIcpaticiB have been determined by Profe>«8or L. M. Underwood. 
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Chara altaica A. Br. 

In Castao Lake, Canada de las Uvas (No. 1146). 

Chara fostida A. Br. 

The water in which this plant occurred was always sufficiently fresh to be quite 
palatable. It was found in Furnace Creek (No. 234) ; in Cottonwood Springs, Vegas 
Valley (No. 392); in ditches at Ash Meadows; and tn a watering trough at Cam^ 
eron, Tehaohapi Cation. All these stations are within the limits of the Lower 
Sonoran zone. 

X7REDINACEA> 

Uromyces astragali (Opiz.) Sacc. II. 

In the Charleston Mountains, Nevada (No* 374), on Astragalus iriflorUi^ 

XXromyces bicolor Ellis sp. nov. 

Spermogonia minute^ scattered among the secidia, which are scattered thickly but 
irregularly over both sides of the tips of the leaves, about 0.33 mm. in diameter^ 
hemispheric prominent and closed at first, then open, but slightly contracted above, 
urceolat«, with the margin sublacerate, becoming subentire; spores augular or sub- 
globose, 22-30^ in the longer diameter, smooth ; uredospores elliptical orsubglobose, 
smooth, pale, 22-30 by 20-25 ft, with a thick eplspore and coarse granular contents, in 
pale, yellowish, elliptical sori closely embraced and partly covered by the thin epi- 
dermis, about 1 mm. long by 0.33 to 0.50 mm. wide; t«leutospores varying consider^ 
ably in shape, mostly obovate or clavate, narrowed from the middle down to the 
subacute base, moderately thickened at the apex, which is obtusely pointed or regu^ 
larly rounded, 20-28 by 15-20//, loosely clustered in small (1-2 mm.), thin, nearly 
black, suborbicular or irregularly shaped, naked, amphigenous sori which present 
about the same general appearance as the sori of Raventliay never being covered by the 
epidermis, but growing on small, yellowish, slightly thickened spots scattered over 
the leaf. The tips of tHe leaves occupied by the sBcidia are yellow and dead, bnt 
scarcely thickened. 

On leaves of Allium validum, near Mineral King, Sierra Nevada, Tulare County, 
California, August 6, 1891 ; Death Valley Expedition, No. 1499. 

Uromyces erlogoni Ell. & Hark. 

Valley of the South Fork of Kern River (No. 2156), on Eriogonum nudum pauciflifrutn. 

Uromyoes glyoyrrhizao (Rabenh.) Magn. II. 
Near Lone Pine (No. 957), on Glycyrrhiza lepidota, 

Uromycefii Gsnotherse Burr. II. 

In Surprise Cation, Panamint Mountains (No. 2083), on (Enothera eardiophylla, 

Uromyces striatus Schrot. 

Near Crystal Spring, Coso Monntains (No. 917), on Euphorbia alhomarginata, 

Melampsora farlnosa Pers. II. 

Near Mineral King (No. 1481), on Salix, 

Puccinia gilise Hark. 

In the valley of Kaweah River (No. 2144), on Cilia virgata florihuuda* 

Paocinia menthse Pers. II. 

Near Visalia (No. 2149), on Mentha canadensis. 



> Determined by Dr. T. F. Allen. 

*The fungi have been determined by Mr. J. B. Ellis and Miss May Vamey. 
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iBcidiam gayophyti Viz^. 

Black Cafion, White MoaDtains (No. 2084), on Gatfophylum ravM^Usimwrn. 

USTIL AOIN ACILS. 

Ustilago minima Arthur. 

San FranciBCo Mountain (No. 9), on a grsM. 



Phleospora bigelovlse Ellis sp. nov. 

Perithecia erumpent, gregarious, black, irregular in shape and irregnlarly mptnred 
above, exposing the mass of vermiform-cylindrical, more or less curved or bent 
sporules; these 20-28 by 4-5 fi in size, hyaline, granular, nucleate, on short basidia. 
The character of the perithecia is about the same as in Micvoperaj but the follicolous 
growth, as well as the nature of the sporules, indicates a closer relationship with 
Phleospora, 

On leaves of Bigelovia, near Tcjou Pass, Kern County, California, July 12, 1891; 
Death Valley Expedition, No. 2108. 

MELANCONIACBiB. 

SeptoglcBYim fraxini Hark. 

Valley of Kaweah River (No. 2147), on Fraxinua oregana* 



Batracbospermuxn boryanuxn Sirodot. 

Cotton woo<l Springs, Vegas Valley, Nevada (No. 389). Determined by W. G. Far- 
low. This identification is based on the presumptive evidence that the specimens 
are those of a dioecious specieb. Plenty of antheridia were found, but no trichogynes 
nor spores. 

CONFERVACE2D. 
Cladophora. 

Owens Lake (No. 858). Dr. Parlow refers this remarkable alga to Cladopfiora, 
but from lack of sufticient material is unwilling to dinpose of it more definitely. 

Owens Lake is an inland, alkaline body of water 24 kiloiueters long by 14 kilo- 
meters wide, lying at the eastern base of the Sierra Nevada, in the desert, at an al- 
titude of 1,087 meters. It is fed by several fresh- water streams, one of them, 
Owens River, draining a large area of mountainous country to the northward. 
The lake has no outlet, but loses its surplus water by evaporation. The water ^b 
intensely alkaline; so much so that the lake contains no fish and none of the 
aquatic plants found in fresh- water lakes and in most of the desert pools of ordinary 
alkalinity. Even the fringe of tule so characteristic of the desert marshes is found 
about Owens Lake only where the shore is moistened by a stream or spring of fresh 
water. 

The following analysis of 100 liters of water from Owens Lake show its principal 
chemical constituents.^ 

Gramn. 

Potassium sulphate 644.87 

Sodium sulphate 929. 07 

Sodium carbonate 2, 440. 80 

Sodium chloride 2,328.30 

Silicic acid 17.21 

6,360.25 
> Loew in Annual Report of the Wheeler Survey for 1876, p. 190 (1876.) 
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The Cladophora occnrB in simple spherical masses varying in size from minute 
bodies to balls a centimeter in diameter. These balls float in great abaudance upon 
the water, on the leeward shore of the lake often entirely covering the surface. 
Soon after attaining their full size the balls disintegrate into an amorphous, slimy 
mass. The plant is of interest as exhibiting the possibility of the existence of plant 
life in water so intensely alkaline. 

VOLVOCACEiB. 

Chlamydococcns nivalis A. Br. 

The so-called red snow of alpine regions was seen frequently about Farwell Gap 
and at other points in the vicinity of timber-lino in the high Sierra Nevada. The 
moist snow presents in spots a beautiful pink color, iu clear contrast with the white 
of other portions. When examined in the hand the snow looks precisely as if 
it had been stained with a palo-red fluid, and does not show any red corpuscles. 
Ko mioroscopic examination of the minute alga could be made. 

ZTGNEMACB^L 
Spirogyra. 

Plants of this genus, but not in condition for specific identification, were seen at 

a few points in the desert, such as Furnace Creek and some of the springs in Owens 

Valley. 

NOSTOCACEiB. 

NoBtoo vermcoBtim Vaucher. 

Cottonwood Springs, Vegas Valley, Nevada (No. 391). Determined by W. G. Far- 
low. 

SUMMARY OF CATALOGUE. 

The nnmber of new species and varieties brought to light by the 
expedition up to the present time is 42, a few other apparently unde- 
scribed plants, not mentioned in the catalogue, having been laid aside 
for future consider^ftion. The names of the new plants are printed in 
heavy-faced type in the index of the report. Two new genera have been 
erected, Orochamactis and Phyllogonum^ the former based on a species 
heretofore referred to Chcenactis^ the latter on a newly discovered plant. 
The whole number of species and varieties enumerated in this cata- 
logue is 1,261. It should be understood, however, that the desert region 
of California, of which Death Valley forms a part, does not contain all 
these twelve hundred species. More than one-half of them were col- 
lected either in the Sierra Nevada and its southern continuations, or 
in the Tulare Plains, areas with vegetation almost wholly different from 
that of the desert region. A list of the plants found in the Lower 
Sonoran zone of the desert is given on pages 3D to 41. 
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By Josephine A. Clark. 



Agardh, SyiL Lnp. Agardh, J. G. Synopsis gcnoris Lapini. Landss, 1835. B^» 

Species referred to: Lupinui cytitoides. 

Ait. Hort. Kew. Aiton, William. Hortus Kewensis ; or, A catalo^e of the plants 
cultivated in the Royal botanic garden at Kew. v. 2, 3. London, 1789. 8°. 
Species referred to : Erodium eieutarium, (Enothera grandi/lora^ Populut monU\f4ra. 
Ed. 2, enlarged by W. T. Aiton. y. 2, 3, 4. London, 1811-12. 8«. 

** Altera hsc editio usqne ad DodecandrisB finem curis Jonas Dryandri, a olaaae vero xill 
usqae ad Crypt(»garaiaiii a Roberto Brown redacta est." Pritzel, Thes., p. 8. 

Species referred to: Barbarea vuljarit, UeUronUUa arbutsfo^i^ under OrateBguit TriieUia 
ixioidet, under OrtUthogalum^ Verbena prottrata. 

All. FL Fed. Allioni, Carlo. Flora Pedemontana sive Ennmeratio methodica 

stirpinm indigenarum Podeinontii. v. 1. Augostie Taurinonun, 1785. f ^ 

Species referred to: MelUotu* indiea^ Sonehui <uper, 

Amer. Jouru. Sci American Joarnal of science; ed. by Benjamin Silliman and 
others, v. 6, 29, 46 ; ser. 2, v. 6, 7, 14, 15, 33. New York and London, 1823, 36, 43; 
New Haven, 1848, 49, 52, 53, 62. 8°. 
Species referred to, 13. 
Amer. Nat. The American naturalist, v. 7-9. Salem, 1873-75. 8^ 

Species referred to, 17. 
* AnaL Cienc. Nat. Anales de ciencias natnrales. t. 3. Madrid, 1801. 8*. 

A continuation of Anales de historia natural; the name changed in v. 3. 
Species referred to: Queretu lobata, 

Anders. Monogr. 8aL Andersson, N. J. Monographia Salicnm. pt. 1. Holmis, 
1867. 4°. 

Species referred to: Salix nigra venttZo«a, as forma venulota of SaUx nigra longip$B, 

Anders. 8aL Bor. Amer. Andersson, N. J. Salices Boreali-Americanie; a syn- 
opsis of North American willows. Cambridge, 1858. 8^, 

Reprinted from Proo. Amer. Acad. v. 4, pp. 50-78. 
Species referred to : Salix bareUtyi^ 8. glauea viUota, 

Andr. Bot. Repos. Andrews, H.C. Botanist's repository, t.6. London, 1804. 4^ 

Species referred to: BikukuUa/ormoMa, under Fumaria. 

Ann. Lyo. N. 7. Lycenm of natural history of New York. Annals, y. 1, 2, 4. ' New 
York, 1824, 28, 48. 8«. 

Spedes referred to, II. 
Ann. Mus. Par. Masdnm d'histoire natarelle. Annalos. v. 9. Paris, 1807. 

Species referred to: Smilaeina Mtellata. 

1 The bibliography includes those botanical works to which reference is made in the catalogue of 
species, pages 65 to 233. With few exceptions, tliese books contain either the original descriptions of 
the plants enumerated in the report, or the publication of the names now reoognisod for them. The 
titles are arranged alphabetically under the abbreviations employed in the report. In the oaae of mvw 
oral books, whose dates of publication are not correctly cited in our standard bibliographies, there* 
quired changes have been noted, and all works not actually consulted in the preparation of the npori 
are indicated by the mark of an asterisk. The names of species are given in case their number does 
not exoeed five in the work cited. 
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Ann Nat. Hist. Annals of natural history; or, A magazine of zoology, botany, 
and geology, v. 1 ; ser 4, v. 7. London, 1838, 71. 8<». 

Series 2 and tbose following bear the title, Annals and magazine of natnral history. 
Species referred to : AnemopHt ea^fomiea, under Anemia, Lyeium ptUUdum^ Qiisreua certted- 
iana. 

Ann. Sci. Nat. Annales des sciences natnrelles. Botaniqne. ser. 2, y. 2. Paris, 

1834. 8°. 

Species referred to: JBiodua eaXyfornica^ under Cdlothyr»u»» 

Ann. & Mag. Nat. Hist. See Ann. Nat. Hist. 

*Atti Congr. Bot. Firenz. Congresso intemazionalo botanico. Atti, 1874. [Firenze], 

1876. 8°. 

Por reference see AUenrolJea oecidentalis, p. 183. 

Atl. Joum. Atlantic jounial and friend of knowledge; ed. by C. S. Rafinesqne. 
Philadelphia, 1832. 8». 

Species referred to: PtUoria Unuifolia, 
B. S. P. Cat. PI. N. Y. See Torr. Club. Cat. PI. N. Y. 
Baillon, Hist. PI. Baillon, Henri. Histoire des plantes v. 4. Paris, 1873. 8**. 

Species referred to: Fremontodendron edl\fomieum, under Cheiranthodendron. 

Beanv. Agrost. Bbauvois, A. M. F. J. Pausot de. Essai d'une noavello ngrosto- 
graphic; ou, NouYeaux genres des Gramin^es. Paris, 1812. 8<*. Atlas 4o. 

Species referred to: Desehamptia ecupitota. 

Benth. Bot. Solph. Bextham, George. Botany of the voyage of H. M. S. Sul- 
phur , under the command of Capt. Edw. Belcher, 183G-42. London, 1844. 4°. 
Species referred to, 8. 
Benth. Lab. Bentham, George. Labiatarnm genera et species. London, 1832-3G. 8°. 

Dates of publication: pp. l-«0, 1832; pp. 61-322, 1833; pp. 323-6U, 1834; pp. 845-783, 1835. 
Species referred to, & 

Benth. PL Hartw. Bentham, George. PlantssHartwegianad. Londini, 1839-57. 8'^. 

The work was published in parts, and the signatures bear the dates of issue : the preface, 
probably, and pp. 5-24, 1839; pp. 25-72, 1840; pp. 73-88, 1841; pp. 89-112, 1842; pp. 113-128, 1843; 
pp. 129-152, 1844; pp. 153-219. 1845; pp. 217-284, 1846; pp. 285-308, 1848; pp. 309-332, 1849; pp. 
333-361 and probably the index, 1857. 

Species referred to, 14. 

Benth. Soroph. Ind. Bentham, Gkorgk. Scrophnlarineie Indict ; a synopsis of 
the East Indian Scrophalarinese, contained in the collection presented by the 
East Indian Company to the Linnean Society of London, and in those of Mr. Royle 
and others ; with some general observations on the affinities and sabdivisious 
of the order. London, 1835. 8°. 

Species referred to: Mimulua primvloidM, PenUtemon e^tUrarMiifoliut, 

Benth. & Hook. Gen. PL Bextuam, George, and Hooker, J. D. Genera planta- 
rum. ▼. 1, 2. London, 1862-67, 73-76. 8». 

For reference see Fremontodendron ealifomieum, p. 74, and Marilaundium aretioidee, p. 101. 

Berlin. Mag. Gessellschaft naturforschender frennde zu Berlin. Magazin fiir dio 
nencsten ent<leckungen in der gesammten natnrkunde. Jahrg. 3 (1809)^ 5 (1811). 
40. Berlin, [1810, 12]. 

Species referred to: Juneue halHetUt OheUanthet myriophyUa. 

Boland. Cat. Bolander, H. N. Catalogue of the plants growing in the vicinity 
of San Francisco. San Francisco, 1870. 4°. 

Species referred to: Habenaria elegane, TMima hoUanderi, 

Bong. Veg. Sitch. Bongard, H. G. Observations sur la v^g6tation ijomica^Yer' 
Sitcha. {In St.-Petersb. acad. Mdm. s<5r. 6, v. 2, pp. 119-178. 1833. 

"Nach Pfeiffer's Nom. erst 1833, ist aber bei DC. im diet. in6d. als im Jahre ^ 
sagegangen notirt." O. Kuntze, Rev. Gen. PI. p. 217. 
Sx>ecieB referred to : OaetiiUia parvi/lora. 
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Boott. lU. Gen. Carez. Boott, Francis. Illustrations of the gonus Carex. pt. 4« 
London, 1867. f». 

Pt. 4 ed. by J. D. Hooker. 
Spociea referred to : Oarex bretoeri. 

Boat. Joum. Nat. Hist. Boston society of natural hibtobt. Boston joarnal 
of natural history, y. 5. Boston, 1847. 8°. 

Speoien referred to: AmphiaehyrU fremontii, under Atnphipapput, Anitoe<mta aeavUt, AsUr 
mohaveruit^ as Aplopapptu tort\folxus. 

Bot. Oaz. Botanical gazette ; od. by J. M. Coulter and others, v. 2, 6, 7, 9-13, 15, 
16. Hanover, Ind., 1876-77; Crawfordsville, Ind., 1881-82, 84-«8, 90-91. 8". 
Species referred to. 25. 

Bot. Mag. Botanical magazine ; or, Flower garden displayed, v. 10, 50, 56, 65^ 83, 
• 110. London, 1796, 1823, 29, 38, 57, 84. 8«». 

From 1801 to 1844 continaed under the title Cnrtirt'ii botanical magazine; or. Flower garden 
diaplayed, by John Sims ; since 1845 loiown as Curtis's botanical msgaKiue, ed. by W. J. and 
J. D. Hoolcer. 

Species referred to, 7. 

Bot. Reg. The Botanical register, v. 13-17, 19-21, 23. London, 1827-31, 33-35, 
37. 8°. 

Species referred to, 26. 

Bot. Zeit. Botanische zeitnng; hrsg. von H. Mohl nnd D. F. L. Schlechtendal. t. 
29. Berlin, 1871. 4». 

Species referred to : Oirccta padfUa. 

Brack. Bot. Wilkes Ezped. See XT. S. Ezplor. Ezped. 

Brewer & Wats. Bot. Cal. Bkeweu, W. H., and Watson, Srrrxo. Botany 
of California. 2 v. Cambridge, 1876, 80. 4". (Geological survey of California 
under J. D. Whitney. — Botany.) 

Ck>ntents: v. L Poly petals by W. H. Brewer and S. Watson, Ganiopetalie by A. Gray; v. 2. 
Apetalse by S. Watson. 
Species referred to, 56. 

Buchenau Monogr. June. Buchsnau, Franz. Monographia Jancacearum. (/n 

Botanische jahrbiicher; hrsg. von Ad. Engler. v. 12, pp. 1-495. Leipzig, 1890.) 

For references see Juneut orthophyllus, Juneoides divaricatum, Juneut rugulatus, pp. 207-209. 

BulL CaL Acad. California academy of (natoral) sciences. Bulletin, v. 1, 2. 
San Francisco, 1884-^, 86-87. 8«. 

Species referred to, 21. 
BulL Soc. Bot. Fr. Soci6t6 botanique de France. Bulletin. ▼. 1. Paris, 1854. 8<*. 

Species referred to : S^qtuia ffigmntea. 

BulL Torr. Club. Torrey botanical club. Bulletin; ed. by N. L. Britton and 
others, v. 4, 6, 9, 10, 13, 17, 19, 20. New York, 1873, 75, 79, 82, 83, 86, 90, 92, 
93. 8°. 

Species referred to, 12. 

Cav. Ic. PL Cavanilles, A. J. Icones et descriptiones plantarum quie aut sponte 

in Hispania orescunt, aut in hortis hospitantur. v. 1, 3, 4. Matriti, 1791, 94, 

97. f». 

Species referred to: A9eUpiatmexieana,0hilop9it Unearii^ umXcT Bignonia, CEnothera derUata. 
Pala/oxia linearis, nnder Agerahtm, 

*^**ni^ ic ^* Chapman, A. W. Flora of the southern United States; containing an 
quired changt®^ description of the flowering plants and fenis of Tennessee, North and 
are indicated b^arolina, Georgia, Alabama, Mississippi, and Florida. The ferns by D. 
not exceed Ave U New York, 1860. 8'». 

iferred tos PhalarU inUrmfdia angwita. 
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Choisy, Cusc. Enum. Cuoist, J. D. De Convolvnlaceis dissertatio tertia, com- 
plectens CuBcntamm hiicusque cognitamni metliodicam enumerationem et 
deacriptioiiem necnon ot brevem galHcam de CiisciitlH prjofationem. [Genovie, 
1841.] 4». (Soo. pbys. et d'hist. nat. Gen6ve. M6m. v. 9, pp. 261-288. 1841.) 

Keprinted and repaged. 

Species referred to : Otueuta ealifomiea, 

* Clairv. Man. Claiuville, J. P. Manuel d'herborisation en Suisse et en Yalais. 
Wintertbur, 1811. 8". 

Species referred to : PotentUla proeumbens. 

Comp. Bot. Mag. Companion to tbe Botanical magazine, by W. J. Ilookor. y. 2. 
London, 1836. Roy. 8°. 

Species referred to: MimtUut pilonu, under Herpettit. 

Contr. Nat Herb. U. S. Dept. of Agriculture— Div. of Bot. Contributions from 
the National Herbarium, v. 1. Washington, 1890. 8**. 
Species referred to : Oryzoptis membranacea. 

Coult & Rose, Rev. XJmb. Coulter, J. M., and Rose, J. N. Revision of North 
American UmbelliferiB. Crawfordsville, Ind., 1888. 8°. 

Species referred to: Eulophu* pringUit E. pariihii, VeUra keUoggii, V. parUhii, V.vestUa. 

D. C. Astrag. De Candolle, A. P. Astragalogia, nempe Astragali, Biserrnlie et 
Ozytropidis, nee non Pbaco;, Colutie et LessertisB historia iconibus illustrata. 
ParisUH, 1802. fo. 

For reference see Attragahui triflornt. p 88. 

DC. Prodr. De Caxdolle, A. P. and Alph. Prodromus naturalis rogni vcgeta- 
• bills. V. 1-3, 5-7, 9, 10, 12-16. Parisiis, 1824-73. 8°. 
Species referred to, 45. 

DC. Syst. De Candolle, A. P. Regni vegctabilis systema naturale. ▼. 2. 
Parisiis, 1821. 8'». 

Species referred to: l?ryiniinum a#p«rt«»». 

Dansk. Vidensk. ForhandL Kongolige Danskc videnskabornea selskab. Oversigt 
over det * * * forliandliugen og dets medlcmmers arbcidor. v. 14. Copen- 
hagen, 1854. 8". 
Species referred to : Qiuercus ehrytolepis. 

Delile, Fl. Egypt. HI. Dklilk, A. R. Florse ^gyptiacsB illustratio. (In his 
M^moires botauiques extraitH de la Description de TEg^-pte. pt. 4. Paris, 1813.) 
Species referred to : IHpetalia tulmlata, under Ueteda. 

Deal FL Atl. Desfoxtaines, R. L. Flora Atlantica sive Historia plantarum, qu» 
in Atlante, agro Tunetano et Algeriensi crescunt. v. 1. Parisiis, 1798. 4<>. 
Species reierrod to: Polypogon monspelieniiit. 

Deutsch. Hot. Monats. Deutsche botanische monatsschrift; hrsg. von G. Leim- 
bach. V. 8. Amstadt, 1890. S\ 
Species referred to: PuUatUla oecidentalii. 

Dorand, PI. Pratt. Durand, Ellas. Plant® PratteniansB Califomicie ; an enumera- 
tion of a collection of California plants, made in the vicinity of Nevada, by 
Henry Pratten, of New Harmony; with critical notices and descriptions of such 
of them as are new or yet unpublished in America. (In Acad. Nat. Sci. Phila. 
Journ. sor. 2, v. 3, pp. 79-104. [1855.] Philadelphia, 1855-58.) 

Species referred to: Campanula prenanthndet, Otmorrhua braehypoda, 8Uene ealifomiea, Vtr* 
titruM eal{fomieuvu 
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Dur. & Hilg. Pac. R. Rep. SeeJJ.S. Pac. R. Rep. 

Dur. & Hil§. PL Heerm. Durand, Elias, and Hiloard, T. C. Plantas Heer- 
manniansD; descriptiou bf new plants collected in Sonth California by A. L. 
Heermann. (In Acad. Nat. Sci. Phila. Joom. ser. 2, y. 3, pp. 37-46. [May, 
1855]. Philadelphia, 1855-58.) 

Beprinted, with several alterations and additions, in Pao. R. Rep., v. 5, 1855. 
Species referrMto: Big^looia Ur^ifolia, under LinotyriSf Eriogonum phimaUUa^ Huphorbia 
oeeUata. 

Eaton, Bot King Snnr. S^e U. S. Geol. Ezplor. 
Eaton, Bot. "Wheeler Snnr. See XT. S. GeoL Snnr. 

Eaton, Ferns N. A. Eaton, D. C. Ferns of North America, t. 1. Salem, 1879. 4o. 
Species referred to: Adiantum &marffinaHim. 

Edinb. Ne^r PhiL Joom. Edinburgh new philosophical Jonmal. t. 7. Edin- 
bargh, 1829. 8*. 

Species referred to: Pentstemon eot\fertui procerus, as P. proeerua. 

Edinb. PhiL Joom. Edinburgh philosophical journal, v. 6. Edinburgh, 1822. 8<^. 
Species referred to: AUine longipet, under SUUaria, 

Ehrh. Beitr. Ehrilart, Friedrich. Beitrlige zur naturkunde. v. 6. Hanover, 
1791. 8°. 

Species referred to: Juneoidet parvijlorum, nnder JuncuM. 

Emory, Rep. Emory, W. H. Notes of a military reconnoissance, from Fort Leav- 
enworth, in Missouri, to San Diego, in California, including part of the Arkan- 
sas, Del Norte, and Gila rivers. Washington, 1848. 8^ 
Species referred to, 8. 

Endl. Gen. PI. Endlichrr, S. L. Genera plantarum. VindobonA, 1836-40. 4P, 
Species referred to : FaUiigia paradoxa. 

Engelm. Bot. Ives Ezped. See XT. S. Ezplor. & Surr. 

Engelm. Bot. King Surv. See U. S. Oeol. Ezplor. 

Engelm. & Blgel. Pac. R. Rep. See XT. 8. Pac. R. Rep. 

Engelm. & Oray. PL Lindh. Engrlmann, George, and Gray, Asa. Plantse 
Lindheimerianffi; an enumeration of the plants collect-ed in Texas by F. Lind- 
heimer. 2 pts. (In Bost. Soc. Nut. Hist. Bost. Joum. Nat. Hist. v. 5, pp. 
210-264; v. 6, pp. 141-233. Boston, 1845, 50.) 

Pt. 1 bj Engelmann and Gray; pt. 2 by Gray. 

Species referred to: C^cis oecidentalit, Phoradendron Jlavueena viOoJiim, as P. viSoMim 
Ratoumo/tkya cryptopoda and B. amtricana, umleT Areeuthohium^ Bazounufftkya oeddenUtUs^ tm 
Aremthobium campylopodum. 

Engler, Bot. Jahrb. Enolrr, Adolph, hrsg. Botanische jahrbQcher fttr systema- 
tik pflanzengeschichte nnd pflauzengeographie. v. 11. Leipzig, 1890. 8°. 
Species referred to: Abronia pogonantKa. 

Engler & Prantl, Nat. Pfl. Engler, Adolph, and Prantl, E. Die uatilrlichen 
pflanzenfamilien. 3 teil, 2 abt. Leipzig, 1888. S°, 

Species referred to : Bnuenia purpurea. 

Erythea. Erythea, a jonmal of botany, west American and general; ed. by W. L. 
Jepson. V. 1. Berkeley, 1893. 8". 
Species referred to, 6. 

*F6e, Gen. FiL F^E, A. L. A. Genera Filicum; exposition des genres de la £ft- 
mille des Polypodiar^s. (Mi^nioires sur la famille des Foug&res. 5. PariS| 
1850-52.) 

Species reforred to : PeUcem andromede^oUa, 
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Fisch. & Mey. Ind. Sem. Petrop. Fischer, F. £., and Meter, C. A. Index semi- 
nam horti botanici Petropolitani. 2, 4, 9, suppl. Petropoli, 1835, 37, 44. S"*, 

The date accompanying the Censor's signature to Indiccfs 2, 4, and 9 are respeotively Dec. 
1835, Dec. 1837, Jan. 1844. Of these indices, commonly attributed to Fischer and Meyer, the 8th, 
9th, and 10th were issued under the joint authorship of Ave-LaUemaut as well. 

Species referred to: AUocarya eali/orntea, under Myototit^ Atntinekia ipectabUit, AquUeijia 
truneata, Oeranium richardamii^ Pterottegia drymarioides. 

Fisoh. Mey. & Lalle. Ind. Sem. Petrop. See Flsch. & Mey. Ind. Sem. Petrop. 

Fisch & Traut. Ind. Sem. Petrop. See Flsch. & Mey. Ind. Sem. Petrop. 

Flora. Flora; Oder Botaniscbe zcitung. Kegensbnrg, 1821. 8*^. 

Species referred to : Bumtx salieifoliua. 

Forst FL Ins. Aust. Prodr. Fokster, Georg. Floralte insularum Australiani 
prodromus. GottiugaB, 1786. 8°. 

Species referred to: Parietaria dehilis. 

'Fraser, Cat. Catalogue of new and interesting plants, collected in upper Louisi- 
ana, and principally on the River Missourie, North America [by T. Nuttall], for 
sale at Messrs. Fraser's nursery for curious American plants, Sloane Square, 
King^s Road, Chelsea, London. 1813. 

Beprinted in Pittonia, v. 2, pp. 119-119. 
Species referred to : Yueea glauea. 

Fram. First Rep. Fremont, J. C. Report on an exploration of the conntry lying 
between the Missouri River and the Rocky Mountains, on the line of the Kansas 
and Great Platte rivers [in the year 1842]. Washington, 1843. 8". (27th Cong. 
3d BOSS., Senate Ex. Doc. no. 243.) 

. Reprinted, (/n Fremont, J. C. Report of the exploring expe- 
dition to the Rocky Mountains, in the year 18*12, and to Oregon and North 
California, in the year 1843-44. Washington, 1845. (28th Cong. 2d sess., 
Senate Ex. Doc. no. 174; House Ex. Doc. no. 166.) 
For reference see Fretwmtodendron eaXi/omieum, p. 74. 

Fram. Second Rep. Fremont, J. C. Report of the exploring expedition to Oregon 
and North California, in the years 1843-44. (In his Report of the exploring ex- 
pedition to the Rocky Mountains in the year 1842, etc. Washington, 1845.) 
Species referred to: 11. 

Friast Epicr. Hiar. Fries, £. M. Epicrisis generis Hieraciornm. Upsaliie, 1862. 
8<>. (Ex. Upsala universitets §.r8skrift.) 

Species referred to: Hieraeium horridttm. 

* 

Fries, Sunmi. Veg. Fries, E. M. Summa vegetabilium. HolmisB, 1846-49. 8^. 
Species referred to: Sparffanium minimum. 

Qadrtn. Fmct. Gaertner, Joseph. Do fructibus et seminibus plantarum. ▼. 2. 
Tubingae, 1791. 4°. 

The second volume of a copy at the Columbia College llerbarium is dated Lipsia, 1802. 
Species referred to: Antennaria dioiea, A. alpina. 

Gard. Chron. Gardeners' chronicle, 1853. London, 1853. f *. 

Species referred to : Sequoia gigantea^ under WtUingtonia. 

Gk>rdon, Pinatnm. Gordon. George, and Glendinning, Robert. Thepinetum; 
being a synopsis of all the coniferous plauts at present known, with descrip- 
tions, history, and synonymes, and comprising nearly one hundred new kinds. 
London, 1858. 8". 

Species referred to : Abiet eoncolor, under Picea. 

Gray, Bot. CaL See Brewer & Wats. Bot CaL 

Ghray, Bot. Ivas Bzped. See U. S. Ezplor. & Snnr. 

Ghray, Bot. Max. Bound. See XT. S. Mez. Bound. 

13095—^0. 1 19 
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Gray, Man. Gbat, Asa. Manaal of the botany of the Northern United States. 
Boston and Cambridge^ 1848. 8^. 

Same. Ed. 2. New York, 1856. 8». 

Same. Ed. 5. New York, 1867. 8«. 

Species referred to : Aphyllan /aseietUatum^ Draba earoUniana mUrantha, Ranuncului mqua- 
tilit triehophyUutt Seirput olneyx. 

Oray, Pao. R. Rep. See U. S. Pac. R. Rap. 

Gray, PI. FendL Gray, Asa. PlantsB Fendlerianie Novi-MexicanaQ ; an account of 
a collection of plants made chiefly in the vicinity of Santa F6, New Mexico, by 
Aug. Feudler, with descriptions of the new species, critical remarks, and char- 
acters of other undescribed or little known plants fh>m surrounding regions. 
(In Amer. Acad. Mem. ser. 2, v. 4, pp. 1-116. Boston, 1849.) 
Species referred to: 17. 

Gray, PL Lindh. See Engelm. and Gray, PL Lindh. 

Gray, PL Thurb, Gray, Asa. Plantss no vie Thurberianse; the characters of some 
new genera and species of plants in a collection made by Geo. Thurber, chiefly 
in New Mexico and Souora. Cambridge, 1854. 4<>. (Amer. Acad. Mem. ser. 2, 
V. 5, pp. 297-328.) 

Species referred to: Dalea/remontii, Eremiastrum b^Uoides, Petalonyx thurheriy Robinia neo- 
mexieana. 

Ghray, PL Wright. Gray, Asa. Plantas Wrightianss Texano-Neo-Mexicano. 2 pts. 
Washington, 1852, 53. 4°. (Smithson. Instit. Contr. to knowledge, v. 3, 5.) 

Species referred to: 18. 
Gray, Sya. FL Gray, ASa. Synoptical flora of North America, y. 1, pt. 2; v. 2, 
pt. 1. New York, 1884, 1878. 4°. 
Same. Ed. 2. 2 v. in 1. New York, 1886; Washington, 1888. 8°. 

y. 2, pt. 1, was first published at New York in 1878; t. 1, pt. 2, ibsaed in 1884« was published, 
as was the subsequent edition of the whole worlc, by the Smithsonian Institution. In 1886 a 
second edition of both parts was published containing corrections made upon the electrotype 
plates, together with a supplement of pages 445 to 455 added to v. 1, pt. 2, and another of pages 
393 to 462 added to v. 2, pt. 1. This second edition was reissued in 1888 as "So. 591, Smithsonian 
Hiscellaneous Collections. 

Species referred to, 32. 

Greene, Fl. Fran. Greene, E. L. Flora Franciscana. pt. 1, 2. San Francisco, 
1891. 8«. 

Species referred to, 11. 

Greene, Pittonia. Qreene, £. L. Pittonia; a series of botanical papers, y. 1, 2. 
Berkeley, 1887-92. 8«. 
Species referred to, 61. 

H. B. K. Nov, Oen. & Sp. Humboldt, F. A. von, Bonfland, A., and Kunth, 

C. S. Nova genera et species plantarum. y. 1-4, 6. Lutetise Parisiorunij 1815, 
17,18,20,23. fo. 
Species referred to, 11. 

*HilL Veg. Syst. Hill, John. The Yegetable system; or. The internal straoture 
and the life of plants, v. 10. Loudon, 1765. f <*. 
Species referred to: Oxyria digyna. 

Hook. FL Bor. Amer. Hooker, W. J. Flora Boreali-Amerlcana; or. Botany of 
the northern parts of British America, principally f^om plants collected on the 
expedition under Sir John Franklin. London, 1833-40. 2 v. 4^. 

The following dates of publication of the parts as isHued are given by B. D. Jackson in Bulle- 
tin de L'Herbier Boissier, r. 1, p. 298 (1893): v. 1, pt. 1, pp. 1-48, 1829; pts. 2 and 3, pp. 48-lU, 
1830; pts. 4-«, concluding v. 1, 1834; v. 2, pt. 7, pp. 1-48, 1834; pt. 8, pp. 49-M, 1838; pt. 9, pp« 
97-144, 1838; pt. 10, pp. 145-192, [1838]; pt 11, pp. 193-241, 1839; pt. 12, pp. 241 to end, 1840. 

Species referred to, 42. 
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Hook. lo. PL Hooker, W. J. Icones plantaram : or^ Figores, with descriptive 
characters and remarks of new and rare plants, selected from the Kew heith^ 
riam. v. 1, 3, 7, 9. Loudon^ 1837, 40, 44, 8». 

Species referred to: PhoUnna airenmriiun, Populut triohotarpa, TrifMum obtutiflorum^ Tropi- 
docarpum gradU, 

Hook. Jonm. Bot. & Kew Qcurd. Miao. Hooker's journal of botany, and Kew 
garden miscellany ; ed. by W. J. Hooker, v. 3. London, 1861. 8<^. 
Species referred to: Coldenia nuttattii^ Plagiobothryt tetMUut, 

Hook. Kew Joum. Bot. (See Hook. Jonm. Bot A Kew Gkurd. Biiea) 
Hook. 8p. FIL HoOKBR, W. J. Species Filionm. t. 2. Loudon, 1858. 8^. 
Species referred to: PdlcM omUhopuM^ P. dema^ P. bridgtiU. 

Hook. & Am. Hot. Beech. Hooker, W. J., and Arnott, 6. A. W. The Botany 
of Capt. Beechey's Voyage to the Pacific and Bering Strait, in the years 1825-28. 
London, 1841. 4o. 

Dates of pablioation: pp. 1-48, 1830; pp. 49-lU, 18S2; pp. 146-192, 1833; pp. 103-^40, 1886; pp. 
241-288, not known; pp. 288-330, 1839 or 40; pp. 337-384, 1840 or 41; pp. 385 to end, 1841.~B. D. 
Jackson in litt. 

Species referred to, 26. 

Hook. & Orev. lo. FIL Hooker, W. J. «nd Grevillb, B. K. Icones Filicom 
V. 2. Londini, 1831. f ". 

Species referred to: MartUia v$*tita. 

* Huds. FL Angl. Hudson, William. Flora Anglica. London, 1782. 8^. 

Species referred to: Berula ereeta, nnder Siwn. 

Jame8» Cat. James, £. B. Catalogue of plants collected during a journey to and 
from the Rocky Mountains during the summer of 1820, on the exploring expedi- 
tion commanded by S. H. Long. (In Amer. Phil. Soc. Trans, ser. 2, y. 2, pp. 
172-190. Philadelphia, 1825.) 
Species referred to: AtripUx eanueent, 

James, Long Ezped. James, Edwin, compiler. Account of an expedition from 
Pittsburgh to the Rocky Mountains in 1819-20, under the command of MaJ. S. 
H. Long. V. 2. Philadelphia, 1823. 8». 
Species referred to : Pintu/Uxilia. 

*Je£Er. Rep. Oreg. Bxped. Jbkfket, John. Botanical expedition to Oregon. 
Edinburgh, 1853. 4°. 

Species referred to: Pinus fto^ottriona, P. i^reyi, P. mttrravana^ Ttuga poUoniana^ under 
Ahi€i. 

Jonm. Acad. Phila. Academy of natural science of Philadelphia. Journal, y. 2, 

3, 7. Philadelphia, 1821, 23, 34. 8». 

Species referred to, 11. 

* Joum. Hist. Nat. Journal d'histoire naturelle ; r^dig^ par BerthoUet. v. 1. Paris, 

1787. 4°. 

Species referred to : PhaciUa mageUanica. 

Joum. Hort. Soo. Lond. Horticultural society of London. Journal, y. 3,4. 
London, 1848-50. 8°. 

Species referred to: NttnophUa maeulata, Pinu* atUnuaia, m P. HdmxuUUa. 
Jonm. Linn. Ek>c. Linnean socibtt. Journal. ▼. 14, 19. London, 1875, 80. 8°. 

species referred to: Oaiochartut nudu$, as 0. elegant eubclavaitu, SiUiria mutiea, Sffrnphori- 
earpoe loTigiflorus. 

Journ. N. 7. Bficroa. Soo. New York microscopical society. Journal y. 5. New 
York, 1889. 8». 

Species refemd to: M e o ck m rU pmriML 
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Jonm. Phys. Journal de physique, de cbimie, dliistoire natnrelle et dee artSi par 
J. C Lamdth^xie et H. M. Dnorotay de Bainville. y. 89. Paris, 1819. 4<>. 
Speciea referred to: Elipnut elymoideSt under Sitanum. 

* Joum. Sot Journal of science and the arts; ed. at the Royal institution of Great 

Britain, v. 1. London^ 1816. 8°. 

Species referred to: Ohlorogalum pomeridianumt under Anthtrieum. 

Kaolf Enum. FIL Kaulfuss, G. F. Enumeratio Filicum. Lipsis, 1824. 8<>. 

Species referred to: Atpidium Hgidum argutum, am A. aiyutum, Qfpnnogramme triangularity 
PeUcea andronud4iefoUa^ under Pteris. 

Kong. Akad. Stook. Fdrh. Kongl. svenska yetenskaps-akademien. Oefversigi 
af • • • forhandlingar. v. 12. Stockholm^ 1855. 8«. 

SpecSea referred to : JmpereUa Kookeri. 

Kongl. Sven. Akad. HandL Kongelige svenska vetenskaps akademien. Handlin- 
gar. ser. 4, v.*6. Stockholm, 1867. 4®. 

Speoiee referred to: Salix longifolia argyrophyUa. 

Kunth, Enum. PL Kunth, K. S. Enumeratio plantarum. v. 2, 4. Stuttgardi» 
et Tiibinga, 1837, 43. 8*>. 

Bpeclee referred to: Chlorogalum pomeridianum, Eleoeharit airopwrpurm. 

Ktintza, Rev. Oen. PI. Kuntze, O. Revisio generum plantarum. pt. 1, 2. Leip- 
zig, 1891. 8". 

Species referred to, 18. 
Xi.AmGBn.Acad. Linn^us, Cabl. Amosnitates aoademicas. v. 3. Holmiee, 1756. 8^. 

Species referred to: Malta parvijlora. 

Xi. Mant. PL Linn^us, Carl. Mantissa plantarum, generum editionis 6^ et 
speciorum editionis 2. HolmisB, 1767. 8°. 

Species referred to: Woodwardia radieantf under Blechnum. 

m Mantissa plantarum altera, generum editionis 6, et speciorum editionis 

2. Holmi®, 1771. 8^ 

Species referred to: Oyp&rus Itnigatut, 

L. 8p. PL LiNN^us, Carl. Species plantarum. Holmise, 1753. 2t. 8*. 
. ed. 2. Holmi», 1762-63. 2 v. 8°. 

— — . ed. 4 ; cnrante Willdeuow. v. 6. Berolini, 1810. 8*. 
Species referred to, 118. 

Lag. Oen. Nov. Laoasca, Mariano. Genera et species plantarum, qu» aut noY» 
sunt aut nondum recte cognoscuntur. Matriti, 1816. 4<>. 
Species referred to: Palafoxialinearit. 

Lam. EncycL Lamarck, J. B. A. P. de M. db, and Poirkt, J. M. Encyclop^die 
m^thodique botanique. v. 6. Paris, 1804. 4<». 
Species referred to : Epilobium anagattid{folium. 

Lam. Fl. Fr. Lamarck, J. B. A. P. de M. de. La flore Franyaise. y. 3. Paris, 
1778. 8«. 

Species referred to : Phragmitet vuXgarit, nnder Arundo. 

* Lamb. Oen. Pin. Lambert, A. B. A description of the genus Pinus. Ed. 2. t. 3, 

ed. 1. London, 1837. f>. max. 

Species referred to: Pinut monticola^ P. tabiniana. 

Ledeb. FL Rosa. Lsdebour, C. F. Flora Rossica; siye, Enumeratio plantarum in 
totius imi)erii Rossici provinciis Europseis, Asiaticis etAmericanis huousque 
observatarum. v. 1, 4. StuttgartiaB, 1842, 53. 8^. 

This work wm published in fourteen fascicles during the yesrs 1841 to 1858. 
Species referred to: Draba itenoloba, Jwtetu tubtri/lortUt ss J. drununondU, 
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Lehm. Add. Ind. Hort. Hamb. Lshmann, J. G. 0. Index seminum Horti 
botanici Hambargionsis. [Hamburg] 1849. 
Species referred to: FoUnHUa rivalit miUegrana, 

Lahm. Pug. Lehmann, J. G. C. Novarum et miniis cognitarom stirpimn pngilli. 
pt. 2. Hamburgi, 1830. 4°. 

The title of pt. 2 is ** Stirpium ab J. G. C. Lehmannprlmamdeacriptarainpagilliia secimdas/' 
Speoiea referred to : CryptantKe Jlaceida^ under MyoioHs, LapptUa diftua, uiider Eehino- 
ipwmum. 

Lammon, Third CaL Rep. [Lrmmon. J. G.] Third biennial report of the California 

state board of forestry for the years 1889-90. Sacramento^ 1890. 8**. 

Species referred to : FseudoUuga macrocarpa. 

Iilghtf. FL Scot. LiGUTFOOT, John. Flora Scotica; or, A systematic arrange- 
ment of the native plants of Scotland and the Hebrides. London, 1777 v. 2. S**, 
Species referred to : Carex ineurva, Seirptit paucifiortu. 

ZaindL Gton. & Sp. Orchid. Lindley, John. Genera and species of orchidace- 
ons plants. London, 1830-40. S^. 

Publinhed by signatures and the signatares dated: pp. 1-94, 1830; pp. 95-133, 1831; pp.'135- 
158, 1832; pp. 153-255, 1833; pp. 257-335, 1835; pp. 335-366, 1838; pp. 367-379, 1839; pp. 381-553, 
1810. 

Species referred to: Habenaria eUgaM^ H. UueoiUuhyi, under PUUanthtra. 

Idnk, Hort. BeroL Link, H. F. Hortas reg^us botanicus Berolinensis descriptne. 
V. 1. Berolini, 1827. 8°. 

Species referred to : FimbrxMtyU9ffdhl\L 

Zdnk & Otto, Ic. PI. Rar. Link, H. F., and Otto, F. Icones plantamm rariomm 
Horti regii botanici Berolinensis cum descriptionibas et colendi ratione. pt. 1. 
. Berolini, 1828. 4'>. 

Species referred to: Argemcfu platyeenu. 

ZJnnaea. Liunssa ; ein journal fUr die botanik in ihrem ganzen umfange ; [from 1843] 
Oder, Beitrage znr pflanzenknnde, hrsg. von D. F. L. von Schlectondal. v. 2, 3, 
6, 12, 33, 41. Berlin & Halle. 1827, 28, 31, 38, 64, 77. S^. 
Species referred to, 16. 

Ziond. Joum. Bot. Hooker, W. J. London journal of botany. ▼. 4-6. London, 
1845-47. 8«. 

Species referred to: BisetUeUa ealifomiea, under DUhyrcBo^ HolodUeut diteohrt as Spircta 
dumoia^ ProsopU pubsteent, PtiloeiUait niUaiu, under SearzoneUa, 

Loudon, Arbor. & Frut. Loudon, J. C. Arboretum et fruticetum Britannicum. 
V. 4. London, 1838. 8°. 

Species referred to : Pinus panderota. 

McMillan. Metaep. Minn. Val. McMillan, Conway. The metaspermss of the 
Minnesota valley; a list of the higher seed-producing plants indigenous to the 
drainage-basin of the Minnesota river. Minneapolis, 1892. Q. (Geol. & Nat. 
Hist. Surv. of Minn. Rep. of surv. — Bot. ser.) 
Species referred to: Oyroitaehyg ramamojlana. 

Mart. FL Braa. Martius, C. F. P. von. Flora Brasiliensis. ▼. 1, pt. 2; 2, pt. 2, 
5, pt. 2. Vindobonss & LipsisB, 1840, 71, 68. f». 

Species referred to: Phalarit intermedia unffustOt as P. anffueta^ Pkoradendron boUeanum^ 
SdagineUa ruptttrit. 

Mazim. Adn. Spir. Maximowicz, J. C. Adnotationes de Splrseaceis. (In Act. 
Hort. Petrop. v. 6, pp. 105-261. 1879.) 
Probably reprinted and repaged. 
Species referred to : Holodiectu diecolor. 

Mem. Aoad. St. Pet. Academic imp^riale des sciences de St. P^tersbonrg. Md- 
moiree. [ser. 5] y. 10; ser. 6, sci. math. phys. Sl nat. v. 1^ 4^ i^tll C^<^v.\^ai^-^ 
2). St. P6tersbourg, 1826, 31, 38, 

8pecle§ referred to: Qlyctria n«rvata, BKamniu eaU|omi«a^ Slipfk^a^if^AtiaA. 
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Mem. Aoad. Turin. Acad^mie royale dee sciences. M^moires. v. 5. Taring 1790. 4« 

SpecieA referred to : Woodteardia radicant. 
*Mem. 8oo. Mooo. Soci6t^ dos naturalistes de runiveniit^ imp6iiale deMoscoa. 
M^moires. Y. 5. 1821. 4». 

Species referred to: DrahaglaeiaUt. 

Mam. ToxT. Club. Torrey Botanical Club. Memoirs, v. 1, 3. New York, 1889-90, 

93. 8o. 

Species referred to: Carez /estiva ttrieta, 0. jonuii, C. nebnukennt preevia, 0. toltniei mb- 
Hinlit, Potamogeton foliotu* niagaretuii. 

Mett. FiL Hort. Lips. Mbttknius, Georq. Filices Horti botanic! Lipsiensis. 
I^ipzig, 1856. f *>. 

Species referred to: PhegopUrit alpettrii. 
May. Syn. June. Mbyer, £. H. F. Synopsis Juncorum. Gottinga), 1822. S\ 

Species referred to : Junem xi2>hioidet. 
Mo. Bot. Oard. Missouri Botanical Garden. Third annual report. St. Louis, 
1892. 8o. 

Species referred to : Tueea arboreiaem, T.radiota. 

Moq. EnunL Chenopod. Moquin-Tandon, Alfred. Chenopodeanim monogra- 
phica enunieratio. Parisiis, 1840. 8^. 

Species referred to: Surotia lanata. 

*Moric. PL Nouv. Amer. Moricand, M. E. Plantes nouvelles d'Am^rlque. 
Genfeve, 1833-46. 4». 

Species referred to: Larrta tridentata, as L. mexieana, 
Mx. PL MiCHAUX, F. A. Flora Borcali-Americana. 2 v. Paris, 1803. 8», 

Species referred to, 16. 

Neue Schrift. GeselL Natur£ Fraunde Berlin. GesoUschaft naturforschender 
freunde zn Berlin. None schriften. y. 4. Berlin, 1803. 4<>. 
Species referred to: SaUx lang^olia. 

N. Y. Joum. Pharm. New York journal of pharmacy; ed. by B. W. McCready. 
V. 3. New York, 1854. 8°. 

Species referred to : Tumion eal\fomicumf ander Torreya, 
Nawbarry, Pac. R. Rep. See XT. S. Pac. R. Rap. 

Nutt. Gen. Nuttall^ Thomas. Genera of North American plants and a catalogue 
of species to the year 1817. Philadelphia, 1818. 2 r. in 1. 12°. 
Species referred to, 16. 

Nutt. PL Gamb. Nuttall, Thomas. Descriptions of plants collected by William 
Gamble in the Rocky Mountains and upper California. {In Acad. Nat. Sol. 
Phila. Joum. ser. 2, v. 1, pp. 149-189. [1848.] PhUadelphia, 1847-60.) 
Species referred to, II. 

Nutt. SyL Nuttall, Thomas. North American sylva; or, A description of the 
forest trees of the United States, Canada, and Nova Scotia, not described in 
the work of F. A. Michaux, and containing all the forest trees discovered in the 
Bocky Mountains, the Territory of Oregon, down to the shores of the Pacific and 
into the confines of California, as well as in the various parts of the United 
States, v. 1, 3. Philadelphia, 1842-53. 8o. 
Species referred to. 9. 

Pera. Syn. PL Pbrsoox, C. H. Synopsis plantarum. Parisiis. 2 ▼. 1805, 1807. 
120. 

Species referred to: Baecharit glutinoWt Euphorbia mrpiUifoHth Scirput atiuricaniu, Sorghum 
kaltpmku. 
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Poepp. Fragm. Syn. Pobppiq, £. F. Fragiuentum Bynopseos phanerogamarum 
ab aiiotore aanis 1827-29 in Chile lectarum. Lipsife, 1833. S\ 
Species referred to: An0mone wphenophyUa. 

Poir. EncyoL See Lam. Enoycl. 

Port. & Coolt. PL Col. PORTSR, T. C, and Coultbr, J. M. Synopsis of the flora 
of Colorado. Washington, 1874. 8*^. ( U. 8. geological and geographical survey 
of the territories, F. V. Hayden in charge. Miscellaneoos publications, no. 4. 
Washington, 1874). 

Species referred to : Erigeron couUeri. 

Prasl, Rel. Haenk. Prrsl, C. B. Reliqnifie HaenkeansB, slve, Desoriptiones et 
icones plantamm, quas in America meridionali et boreali, in insulis Philippinis 
et Marianis collegit Thad. Haenke. Pragas, 1830-36. 2 v. f <>. 
Species referred to, 6. 
Proo. Acad. Phila. Academy of natural sciences of Philadelphia. Proceedings 
for 1862, 63, 69, 92. PhUadelphia, 1863, 64, 69, 93. 8». 
Species referred to, 11. 

Proo. Amer. Acad. American academy of arts and sciences. Proceedings, y. 
3-14, 16-25. Boston, 1857-79, 81-90 V. 
Species referred to: 258. 

Proo. Biol. 8oo. Wash. Biological society of Washington. Proceedings, y. 7. 
Washington, D. C. 1892. 8o. 
Species referred to, 18. 

Proo. Boat. Soc. Nat. Hist. Boston society of nataral history. Proceedings. 
V. 7, 23. [1859.86]. Boston, 1861, 88. 8". 

Species referred to: OhorizantKe perfolitUa^ Olarkia aantiana, Penttttmon tetut, ThaUetrum 
fendUri platifearpum. 

Proo. CaL Acad. California academy of (natural) sciences. Proceedings, v. 1, 2, 
9,6; ser. 2, v. 1. San Francisco, 1858, 63, 68, lo, 89. Si^. 

A second edition of v. 1 was issued in 1873, with paf^nation differing slightly from the 
original publication. 
Species referred, 16. 

Proo. Hort. Boo. Lond. Horticnltural society of London. Proceedings, y. 3. 
London, 1863. 8°. 

Species referred to: Abiet moffni/Ua. 
Pursh, PL Pursh, F. T. Flora Americas septentrionalis. London, 1814. 2 v. 8<^. 

Species referred to, 28. 

R. Br. Chloris Melv. Brown, Robert. Chloris Melvilliana; a list of plants col- 
lected in Melville Island in the year 1820, under the orders of Capt. Parry. Lon- 
don, 1823. 4°. 

Species referred to : F^tuea ovina hrev\folia, as F. brev}folia. 

R. Br. Prodr. FL Nov. HolL Brown, Robert. Prodromus floras Noyoo Hollandis 
et insultD. Van Diemen. y. 1. Londini, 1810. 8". 
Species referred to : Oladium mariicutf EUoeharit eapUata. 

Rees, CycL Reks, Abraham. Cyclopeodia; or. Universal dictionary of arts, sci- 
ences, and literature, v. 29, 33, 37. Loudon, 1819-20. 4°. 

Species referred to: Pyrola pieta, Vioia eanina adunea, as F. adunca, 
Kegel, Gcutenfl. Gartenflora; hrsg. vonE. Regel. ▼. 21. Erlangen, 1872. 8^ 

Species referred to : SidaUea tpicata, under Callirhoe. 

Rep. Smithflon. Inst. S.mttii8(>nian institution. Annual report for the year 1858. 
Washington, 1859. 8». 

Speoioa referred to: i^uermu emlifwmittk. 
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Retz. FL Scand. KetziuSi A. J. Florss ScaiidinavflB prodromiiB, enumenuis 
plantas Sneciip| Lapponicm, FinlaudisB et Pomeranise, ao Daniao, Nowegiie, Hoi- 
HAtiw, Islaudiip, GraMilandia^qiie. £d. 2. Lipsis, 1795. 8<*. 
Species referred to : Pedieularitgroenlandica.^ 

*Retz. Obs. Bot. Rktzius, A. J. Obscrvationes botaniosB, sex fasciculis compre 

henRiP. fasc. 5. LipBiin, 178J). f*. 

SpecieB referred to : £leocharii atrttpurpureOf nndw Seirpus, 

*Rev. Hort. Rovuo liortioolo, on, Journal des jardinien et amatenn, etc. ; par nne 
«5union d'liorticiilteurs, 185^1. Paris, 1854. 12°. 
Species roferre«l to: Jvnip^rtt* eali/orniea. 

Richards. Bot. App. Richardson, John. Botanical appendix. (Tn Franklin, 
John. Narrative of a jonrney to the Blioros of the Polar Sea in the years 
1819-22. pp. 729-768. London, 1823.) 

Addenda bv Rout. I^own. 

" As «:ited t>y litMikcr in Fl. Bor.-Atnor. and in Brown's Miio. the paging la diflbrent (1-65), 
and in the IsttcT t he numlters are 8li|;htly increased." — Serrxo Watbon. 

.SiK'cies referred to: Crepisnana. Cryptofframma aerontichoidett JSrigeron taiivginoauMt under 
AtUr, Senecio lug&tiM, Valeriana tylratica. 

Riohter, PI. Eur. Richtru, Kaiil. Plantar Europeic. v. 1. Leipzig, 1890. 8*. 

Sp<>cies referred to: TVueCrim fincatum. 

*Roehl. Deutschl. FL Roktiltno, J. C. Dentschlands flora; bearbeitet von F. K. 
Mortons und W. D. J. Koch. Ed. 3. v. 4. Frankfort, 1833. 99. 
Species referred to : Jiraanea nigra. 

Roem. Syn. Monogr. Rokmkr, M. G. Familiarum natnralinm regni yegetabilis 
synopses mono^jpraphicae. fasc. 3. Wimaria;, 1847. 8*. 
Slides roferreil to: UeteromcUi arbutifolia. 

Rothr. Bot. "Wheeler Surv. See U. 8. GeoL Snrr. 

Rottb. Descr. & Icon. RorrnoKLL, C. F. Descriptionnm et iconnm rariores et pro 
maxima parte novas plantas illustrantiiim liber primus. HavnisB, 1773. f^. 
SpetMes roferreil to: Oyperus ari*tattu. 

* Rottb. PI. Hort Univ. Rottboklt., C. F. Plantas horti oniversitatis rariores. 
Havnia>, 1773. 8^. 

Species reforre<l to : A mmania eoeeinea. 

Ruiz & Pav. Fl. Peruv. Ruiz, Hipolito, and PAYoy, JosBPn. Flora Pemyiana 

et Chllcnsis. v. 2. Matriti, 1790. f'. 

Si^ccieH referred to: Pectoearya linearis, iin<1er Cynoglotium. 

R. & S. Syst. Veg. Rokmkr, J. J., and Sciiultes, J. A. Carol! a Linn^ Systema 

vegctabilium. v. 2, 3. Stuttgardia>, 1817, 18. 8'». 

SperleH referred to: Eleoeharig aeicularis, E. montana, E. paluttrU^ Plantago patag^iiea 
gnaphaloi^let, as P. pur»hii. 

Salisb. Farad. Lend. Salisiiury, R. A. Paradisus Londinensis; containing plants 
cultivated in the vicinity of the metropolis. Descriptions by R. A. Salisbury, 
figures by W. J. Hooker, v. 2. London, 1808. 4°. 
SiK'Cies referred to : Hookeria wroiutria. 

Sarg. For. N. A. Sargknt, C. S. Report on the Forest Trees of North America, 
exclusive of Mexico. (In IT. S. — Dept. of Interior. Tenth census of the United 
States, 1880. v. 9. Washington, 1884.) 
SiMM'.ies referred to : CkUit oeeidentalis retierilata. 

Schk. Riedgr. Sciikuiir, Christian hrsg. Beschreibung nnd abbildnng der 
theils bokannten, theils noch nicht beschreibenou artou von RiedgrSsem nach 
cigencn beo1)achtungen nnd vergrosserter darstcllung dor kleinsten theile. Wit- 
tenberg, 1801. 8". 

Species referred to: Carex (enena. 

^^^ Neues Journ. Bot. Nouos journal ftir botanik; hrsg. von H. A. 
. v. 1 pt. 2. Erfurt, 1806. 8". 
i.ferred to : CyttopUrit /ragiU§, 
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Schrab. Spio. FL Iilps. Schrbber, J. D. C. Spioilegiam floras LipsiosB. LipsisB, 
1771. 80. 

Species referred to : Potamogeton heUrophyUus, 

Scop. FL Cam. Scopoli, J.A. Flora Carniolica. Ed. 2. y.2. Viennsd, 1772. 8^. 
Species referred to: Arabit hirtuta^ Stdum roseum. 

Seem. Bot. Herald. Seebcan^ Berthold. The Botany of the voyage of H. M. S. 
Herald, under the command of Capt. Kellett, during the years 1845-51. London^ 
1852-57. 4°. 

Published in parts: pt. 1, pp. 5-56, 1852; pt. 2, pp. 67^0, 1852; pt. 3, pp. 81-120, 1853(f) ; pt. 4, 
6, pp. 121-200, 1854; pt. 6, pp. 201-253, 1854; pt. 7, 8. pp. 255-320, 1856; pt. 9, pp. 321-3C0, 1857; pt. 
10, pp. 361^483. 1857. 

Species referred to: Phoradendron boUeanum, under VUeum. 

Seem. Jonm. Bot. Journal of botany, British and foreign; ed. by Berthold Seb- 
MANN. V. 1, 9. London, 1863, 71. 8°. 

Species referred to: Sanunculut aquatilU triehophyUxti, Coitanoptis ehrytophyUm. 

Sitgr. Rap. Sitoreaves, L. Report of an expedition down the Zufli and Colorado 
rivers. Washington, 1853. 8<>. 

Additional copies printed in 1854. 

Species referred to: A triplex lentiformit, under Gbione. 

Spach, Hiat. Veg. Spach, Eduard. Histoire naturclle des vdg^taox. Pban^ro- 
games. v. 3. Paris, 1834. 8«. 

Species referred to: l^hctredcea munroana. 

Spach, Monogr. Onagr. Spach, Eduard. Monographia Onagrearnm. (In Paris 
mus. hist. nat. Nouv. ann. v. 4, pp. 320-408. Paris, 1835.) 
Species referred to : QodeUa boUm. 

* Sprang. Anleit. Sprengel, Kurt. Anleitnng zur konntniss der gewachse. Ed. 2. 
v. 2. Halle, 1818. 8^ 

Species referred to: Kumia tridentata. 

Spreng. Sys. Veg. Sprbnobl, Kurt. ed. Caroli Linnsi Systema vegetabilium. 
Ed. 16. V. 1. GoettingSB, 1825. 8°. ' 

Species referred to: Claytonia eliamittoi^ Oilia aggrtgata^ Laniura involuerata. 
Stansb. Rap. Staxsbury, Howard. Exploration and survey of the valley of the 
Great Salt Lake of Utah, including a reconnoissance of a new route through the 
Rocky Mountains. Philadelphia, 1852. 8^. 

Species referred to : Oaidanthut ertuneaulis, under Strepfanthiu^ Heuehera rubMceni. 

Stand. Syn. PI. Glnm. Steudel, E. G. Synopsis plantamm Glumacearum. v. 1, 2. 
StnttgardiaD, 1855. 49. 

Species referred to: C^rexpretlii, Poa/endleriana^ under EragrotUt^ Tritteum barhatuin, 

S^vartz, Fl. Ind. Occ. Swartz, Olof. Flora Indise occidentalis aucta atqne illus- 
trata, sive descriptiones plantanim in Prodrome recensitarnm. v. 2. Erlangie, 
1800. 8o. 

Species referred to: ProMopU jiMfiora^ under JfimoM. 
Swartz, Syn. FiL Swartz, Olof. Synopsis Filicum. Kilio), 1806. 9>. 
Species referred to: PhegopUrii alpettrU, under Aspidium. 

Sweat, Brit. FL Gkurd. Sweet, Robert. Tlie British flower garden, ser. 2, ▼. 7. 
London, 1838. 8°. 

Species referred to: DelpMnium axureutn vimituum, as D. vimineum. 

Swazay, Nebr. FL PL Swezey, G. D. Nebraska flowering plautB. 8^. Crete, 
1891. (Doane College — Nat. hist, studies. No. 1.) 
Species referred to : Elytnui elymoidet. 

Third Rap. Mo. Bot. Gku-d. Se^ Mo. Bot. Qaxd. 
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Thurb. Bot. Cal. See Brewer & Wats. Hot. Cal. 

Thurb. Bot. Ives Ezped. See XJ. S. Ezplor. & Snnr. 

Torr. Bot Ives Ezped. See XJ. S. Ezplor. & Burr. 

Terr. Bot Mez. Bound. See XJ, 8. Mez« Bound. 

Torr. Bot. Wilkes Ezped. See XJ, 8. Bzplor. Bxped. 

^orr. Club, Cat PL N. 7. Torrey botanical club. Proliminary catalogue of antho- 
phyta and pteridophyta reported as growing spontaneously within 100 miles 
of New York City. New York, 1888. 8°. 

The nomenclature revised and corrected by K. L. Britten, E. E. Stems, and J. F. Foggenburg. 
Speciee referred to: Phragtnite* v%dgari». 

Torr. Cyp. Torkey, John. Monograph of the North American Cyperaoeee. New 
York, 1836, SP, (Lye. Nat. Hist. N. Y. Ann. v. 3, pp. 239-461.) 
Speciea referred to : Oypenu aeuininatus, Eleochari* rotteUata, under Svirput, 

Torr. PL N. Y. Torrey, John. Flora of the State of New York. v. 2. Albany, 

1843. 4». 

Species referred to : Junetu nodottu megaeephalut, EUocharit rosteUata, 

Torr. Pac. R. Rep. See U. 8. Pac. R. Rep. 

Torr. PL Prem. Torrey, John. Plantie Fremontianfe, or, Descriptions of plants 
collected by J. C. Fremont in California. Washington, 1853. 4P, (Smithson. 
inst. Contr. to knowledge, v. 6.) 
SjKicies referred to 7. 

Torr. & Gr. PL Torrey, John, and Gray, Asa. Flora of North America, containing 
abridged descriptions of all known indigenous and naturalized plants growing 
north of Mexico. New York, 1838-43. 2 v. 8°. 

Dates of publication: v. 1, pta. 1 &, 2, pp. 1-360. 1838; pte. 3 &4, pp. 361-7] 1, 18402.T.2, pt 1, pp. 
1-184, 1841; pt. 2, pp. 185 392, 1842; pt. 3, pp. 393-504, 1843. 
Speciee referred to, 54. 

Torr. & Gr. Pac. R. Rep. See XJ, 8. Pac. R. Rep. 

Trana. Amer. Phil. 8oc. American philosopbical society. Transactions, n. ser. 
V. 7, 8. Philadelphia, 1841, 43. 4o. - 
Species referred to, 21. 

Trans. Hort. 8oc. Lend. Hoi^icultural society of London. Transactions, y. 7, 
ser. 2, V. 1, 2. London, 1830, 35, 42. 4°. 
Species referred to, 9. 

Trans. Linn. 8oc. Linnean society of London. Transactions, y. 14, 15, 17. Lon- 
don, 1825, 27, 37. 4°. 
Species referred te, 9. 

Trans. N. 7. Acad. New York academy of sciences. Transactions, y. 8. New 
York, 1888-89. 8«. 

Species referred to: Polygonum emertum, StaiUeya pinnata. 

Trans. 8t. Louis Acad. St. Louis academy of sciences. Transactions, y. 2, 3, 5. 
St. Louis, 1868, 78, 92. 8°. 
Species referred to, 14. 

Trelease, Rey. Epilob. Treleasr, William. Reyision of the American species 
of Epilobium occurring north of Mexico. (In Missouri botanical garden. Sec- 
ond annual report. St. Louis, 1891. pp. 71-117.) 

Reprinted. 

Species referred to: Epilobium adenocaulon oeeidentale^ E. holotericeum. 

Trelease, 8p. Rnmez. Trklkasr, William. The species of Rumex oocnrring 
north of Mexico. (In Missouri botanical garden. Third annual report. St. 
Louis, 1892. pp. 74-98.) 

Reprinted. 
Spedea referred to : Humea geyerL 
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TreleaBa, Third Rep. Mo. Bot. Oard. See Mo. Bot. Gkurd. 
Trin. Agrost Trinius, K. B. Agfostidea. v. 1. Potropoli, 1840. 4®. 
Species referred to: Spartina graeilu^ SpoTobolu$ asperifoliu*, under TUfa. 

Ungem-Stemberg; Vers. Syat. Salicorn. Ungorn-Stcruberg, Franz. Versuch 
eiDer systeuiatik dor Salicomieon. Dorpat, 1866. 8°. 
For reference see AlUnrolJoa oeeidentali*, p. 183. 
U. S. Explor. & Surv. U. S. — Dept. of War. Report npon the Colorado River of 
the west, explored in 1857-58 by J. C. Ives. Washington^ 1861. 4^. 

Contents: pt. 4 (1860), Itotany by Asa Gray, Jolin Torrey, George Thorbor, and George 
Engelmanu. 

Spoi'ies referred to, 8. 

U. S. Explor. Exped. U. S. — Exploring Expedition, 1838-42, nnder the command of 
Chas. Wilkes. [Publications.] v. 16, 17. Philadelphia, 1854, 62-74. 4^. 

Contents: v. 16, Filices by W. D. Brackenridge; v. 17, Lichenes by £dw. Tuckennan, Algm 
by J. W. Bailey and W. H. Harvey, Fnngi by M. A. Curtis and M. J. Berkeley, Pbanerogamia 
of Pacific North America by John Torrey. 

Species referred to : Ctyptanthe pterocarya, under Eritrichium, KeUoggia galioidet, PeUoM denta, 
under Onyehium, Piptoealyx eircurMcistus. 

U. 8. Geol. Explor. U. S. — Dept. of War. United States geological explorations of 
the 40tli parallel, Clarence King in charge, y. 5. Washington, 1871. 4P, 

Contents: Botany by Sereno Watson, D. C. Eaton, and others. 
Species referred to, 58. 

U. 8. Geol. Surv. U. S. — Dept. of War. Report npon United States geological 

surveys west of the 100th meridian, in charge of Q. M. Wheeler, v. 6. 

Washington, 1878. 4°. 

Contents: Reports upon the botanical collections by J. T. Kothrock and others; Ferns of 
the Southwest by D. C. Eaton. 
Species referred to, 9. 

U. S. Mex. Bound. U. S. — Dept. of the Interior. Report of the United States and 
Mexican boundary survey by W. H. Emory, v. 2, pt. 1. Washington, 1859. 

4°. 

Contents: Botany of the boundary.— Introduction by C. C. Parry, Botany by John Toirey 

(Composita; by Asa Gray), CactacesB by Geo. Engelmann. 
Species referred to, 29. 

U. S. Pac. R. Rep. U. 8. — Dept. of War. Reports of explorations and surveys, from 
the Mississippi River to the Pacific ocean, ma<le in 1853-54, 54-55. v. 2,4-6. 
Washington, 1855-57. 4^. 

Contents : v. 2, pt. 2, 4, R<*port of the botany of the expedition by John Torrey and Asa Gray ; 
V. 4, Botanical character of the country, and description of the forest trecA by J. 
M. Bigelow, Description of the Cactaceoi by Geo. Engelmann and J. M. Bigelow, Descrip- 
tions of the general botanical collections by John Torrey, Description of the mosses and 
liverworts by W. S. Sullivant ; Y. 5, pp. 359-370, Description of plants collected along the 
route and at the mouth of the Gila by John Torrey ; pt. 3, Botanical report by £. Durand 
and T. C. Hilgard; v. 6, pt. 3, Report upon the botany of the route by J. S. Newberry, 
General catalogue of the plants collected on the expedition by Asa Gray, John Torrey. 
J. S. Xewberry, and others. 

Si>ecies referred to, 55. 

Van Houtte, Fl. des Serres. Flore des series et des jardins de TEurope; T4dig6 
par Lemairc, Scheidweiler, et Van Houtte. ser. 2, y, 16. Gand, 1867. 8®. 
Species referred to : Dodeeatheon jefreyi. 

Vaaey, HI. N. A. Or. Vasey, George. Illustrations of North American grasses. 
V. 2. Washington, 1893. Q. 
Species referred to: Poa/endleriana. 

Verhand. Bot. Ver. Brand. Botanischer verein fUr die provinz Brandenburg. Ver- 
handluugen. v. 10. Berlin, 1868. S*". 
Species referred to: OtillUriehe bolanderi. 
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*Villar8, Hist. PI. Dauph. Villars, Dominique. Histolre des plaiites de Dun- 
phiD^. V. 1, 2. Paris, 1786, 87. 8^ 

Species referred to: AgrottU vertieiUata^ Ranuneulut oquatUiM (ridiopAy8u«, mJS. tricho- 
phyllut. 

Walp. Report. Walpers, W. G. Repcrtorium botanices Bystematioe. T. 3. 
Lipsiap, 1843. %\ 

Species referred to : P. demitia, Prunus emarginata, P. iUe\fol\a, TeQima UntOa, 

Wata. Bot. CaL See Brewer & Wata. Bot. CaL 

Wata. Bot. Elme; Surv. See XT. 8. Gtool. Ezplor. 

Wati. Index. Watson, Srreno. Bibliographical index to North American 
botany, pt. 1. Washington, 1878. 8**. 

Species referred to: BUeutella ealif<Mm%ca, B. touUzeni, QSnothera eontoria^ as <B, UrigvXota^ 
PetaUmyx parryi. 

Webb & BertJi. Phytogr. Canar. Webb, P. B. and Berthelot, Sabine. His- 
toire naturelle des lies Canaries. Phytographia Canariensia. Y. 1. Paris, 
1836-50. 4«> 

Sitecies referred to: Dipetalia subulata, under PetedeUa. 

Weber & Mohr, Deuta^ih. Crypt. Gewach. Weber, Friedrich, and Mohb, D. 
M. H. Botauischcs taschenbuch anf das jahr 1807. Deutschlands kryptoga- 
mische gewiichso. Kiel, 1807. 12°. 
Species referred to: Uquitetum variegatum. 

* Weium. Oart. Dorp. Weinmann, J. A. Der botanische garten Kaiserlichen nni- 
versitiit zn Dorpat im jahre 1810. Dorpat, 1810. 8°. 

Species referre<l to: Arabxs glabra. 
Weat Amer. 8ci. West American scientist, v. 7. San Diego, 1890. 8^. 

For reference see Astragalti* coceineuM^ p. 86. 

*Wigger8, Prim. FL Hola. Wiogers, F. H. PrimitisB florae HolsatictD. Kilss, 
[1780]. 8". 

Si>ecies referred to : Bursa pattorit. 

Willd. Enum. Willdenow, K. L. Ennmoratio plantarnm Horii regli botanic! 
Berolinensis. Bcrolini, 1809. 8^ 

Supplementnm ; ed. a von Schlechtendal. Berollni, 1813. 8". 

Species referred to: Qeum macrophyllum, Phacelia meigeUanlea, under HydrophyUum. 
Willd. Enum. SuppL See Willd. Enum. 

Willd. Hort. Berol. Wii.ldenow, K. L. Hortas Berolinensis; sive Icones ot 
descriptiones plantarnm rariornm vcl minns cognitarum, qnsd in Horto regio l.o- 
tanico Berolincnsi excoluntur. Berolini, 1816. f®. 
Species referred to: Viola blanda. 

Willd. Sp. PL See L. Sp. PL 

Wializ. Mem. Wislizknus, A. Memoir of a tonr to northern Mexico, connected 
with Col. Doniphan's Expedition in 1846-47. Washington, 1848. 8». (Senate 
misc. papers, 30th Cong., 1st. sess. No. 26.) 

Botanical appendix by Geo. Engelman reprinted. 
Species referred to: BiteuteUa untlizeni, under DUhyrcBa. 

*With. Bot. Arr. Withering, William. Botanical arrangement of all the veg- 
etables natnrally growing in Great Britain, v. 1. Birmingham, 1776. 8*. 

Species referred to: Hordeum maritimum. 
Zoe. Zoo; a biological Journal, y. 2,3. San Francisco, 1891, 93. 9*, 

SpeciM referred to: AHragahu coeeineuit Cfercoearput intrieatuMt StanUya datm. 
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Pago. 

Abies oonoolor 224.193,240,260,269.275 

douglasii macrocarpa 223 

magnific* 224,28,193.275 

pattoniana 223 

Abronla 277 

firagrans 178,276 

nana 178,273 

pogonantha 178. 261 

iorbinat* 178,252,254 

Tillosa 178,45.239.243 

Aeadagreggii 00 

Acamptopappos sphnrocephalas .122, 21, 22, 47, 258 

Aoanthogonnm rigidam 189 

Acer califomicnm 81 

glabrum 81,273,279 

maoiophyllom 81, 259 

n^^ndo 81.259 

Aoerates cordifolia 149 

Achillea miUefolium 137 

Aohyronychia oooperi 179.44,239,244 

Acknowledgments 2 

Aetna argata 57 

Adaptations of the desert flora 83,42 

Adelia panrifolia 148,252,255 

Adenostegia rigida brevibracteata 173. 269 

Adenostoma fascicnUtum. . .92, 25. 122. 167. 235. 262 

Adiantnm emarginatnm 228,247,283 

pedatnm 228,263 

JSeldinm gayophyti 232.281 

JEscnlos califomlca 80,25,257 

Agave 234 

Qtahensis 201.242 

Ageratnm lineare 136 

Agoseris grandiflora 144,263 

retrorsa 144,264 

Agrostis airoides 216 

tennis 217,271 

vertlclUat* 217,246 

Air, inflnence of 18 

Aira CAspitosa 217 

spicata 217 

Aitonia erythrospenna 230,267 

Aldaea circinata 159 

Alder 196 

Alfalfa 82 

Alga 232 

Allen, T.F 231 



Page. 

Allenrolfea oecidentalis 183, 23, 261 . 277 

Alisma plantago £10,262 

AlismacesB 210 

Allium anceps 203,278 

bisceptrum 204,274 

croceum 203 

tribracteatum 204,268 

Talidnm 204.231.265 

Allocarya califomlca 163 

Allotropavirffata 147,267 

Alnus rhombifolia 196 

Alopeoorus 271 

monspeliensls 217 

Alpine white-bark pine 221 

Alsine baicalensis 70,268.274 

longipes 70.271 

media 70.262 

Alsinella 256.262 

Altitude, effect of 15 

AmarantacesB 179 

Amarantns albus 179 

Amaryllidaces 201 

Ambrosia acanthicarpa 129 

Amelanchier alnifolia 97. 255. 261, 266 

pallida 97,259 

Ammania cocoinea 102,262 

humilis 102 

ramosior 102, 261 

Ampclidacete 80 

Amphiachyris fremontii 120, 21, 47, 52, 239, 2ffl 

Amphipapptis fremontii 120 

Amsinokia speoubilis • 166,234 

tesseilata 166,242.244,245 

Amsonia 242,270 

brevifolia 148,252 

Anacardiaoen 81 

Andropogon macroums 215. 238 

Anemia califomlca 192 

Anemone oecidentalis 56 

sphenophylla 56, 244 

Anemopsis oalifomica 192,248 

Angelica lineariloba 116,266 

Anisocoma acanlis 143, 250 

Annualsas sonal plants 18 

in the desert 44 

Antennaria alpina 128 

dioica \is.,*rvvi^ 
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Ysige. 

California red fir 224 

Calligonum canescens 180 

Callirhoe spicata 73 

Callitriche bolanderi 101, 256 

palustria 102,270 

Calochortns aureus 204 

elegana pubcalvatus 204 

elogans subclavatuR 204 

flexuo»u8 204, 255, 275 

invenustuB 204 

kennodyi 204,251,279 

nudus 204, 2e5 

nutUllii 204,272 

vonustus 20o. 255, 258, 259 

vennstuA purpurascens 205 

Calothy reus caliromicus 80 

Calyconthacc^ 58 

(.-alycant bus occidentalis 58 

Calycoseris parryi 144, 245, 249 

wri^btil 144,246.247 

Calyptridium monaudrum 73, 257 

roseuin 73. 279 

Calystegia villoaa 166 

Campanula iircuantboides 145, 275 

Campanulacea) 145 

Canaigre 191 

Canby, W. M .....2,186-189 

Cantua aggregata 155 

Capnorcbi s 60 

Capparidace® 66 

Capraiia gratioloidcs 172 

CaprifoIiaceSB 117 

Cardamine brcweri 62 

Carduna 258 

anderftonii 142,272 

califomicus 142,258 

drummondii 142,261 

drnmmondli acaulescens 142, 272 

occidentalia 142 

ochrocontrus 142,238,273 

Carex ablata 214,265 

amplifolia 214,263 

atrata 214,280 

aurca 214,265 

bolanderi 214 

breweri 214,271 

canescena 214, 267 

deweyana bolanderi 214, 263 

feativa 214,265,269 

festiva stricta 214, 267 

filifolia 214,267 

ftllformia latifolla 214,265 

incurva 214, 280 

jonesii 214,265 

marcida 215,283 

raulticanlia 215,264 

nebraakenais prso via 21 5, 249 

prealii 216,270,280 

tenella 215,271 

tolmiei anbaeasilis 215, 265, 271 

ntriculata minor 215,265 

Carphcphonis 120 

CaryopbyllaceiB 70 

Cassia annate 88, 21, 48, 50, 51, 52, 54. 236 

CaaUnea chryaophylla. . .; 198 



Page. 

Caatanopsis chrysophylla 198 

Castilleia 265.271,27 

afflnia 173,259 

affinis minor l73 

miniate 173,263 

minor 173, 269 

parviflora 173,240,245,264 

stenan tha 173 

CaUclaw 90 

Catteil : 209 

CaulauUius craasicaalis 62,251 

inflatas 62 

pilosus 62, 254 

Ceanoibus cordalat as 78, 260. 264 

crassifolius 78,235 

cuncatua 78,25,235,256 

decumbena 70 

divarlcatus 78, 25, 235, 263 

divaricatus eglandulosoa 70, 256 

diversifolius 79,264 

eglandulosus 79 

femlleri 79 

greggii 79,24 

integerrimus 79,260 

integerrimusparvifloroa 79 

parvifoliiia 79 

pinet^raai 80,272 

vestitus 80,25 

Cclastraceas 77 

Celery '. 115 

Ccltis occidonlalis reticuLite 195 

reticulate 195 

Con t aurea meli tensis 142,249 

Centrostegia thurberi 189 

Cepbalantbos oocideutalis 118,261 

Cerastes 80 

Cerasus demissa 90 

emarginate 90 

ilicifolia 91 

Ceratophyllaceie 200 

Coratopbyllum demersam 200,234,261 

Cercis occidentelis 89,256,276 

Cercocarpna intricatus 93,257,270 

ledifoliua 04,24.26,98 

parvifoliua 04,25,236 

Cerens 60,54 

engelmanni. . .lU, 21. 48, 236, 237, 242, 263, 277 

* engelmanni cbrysocentrus Ill 

engelmanni variegatua Ill 

mojavenais Ill, 247 

pbccniceus 112 

ChsBnactis attenuate 134,237 

bracbypappa 134,245 

carpbociinia 134, 242, 240, 253, 277 

ousickii 136 

douglasii 134,209 

macrantba 134,256 

santolinoides 184,200 

stevioides 134,253 

thysanocarpba 134 

xautiana 134,254 

CbsBtodelpba wbeelori 144 

CbamtebatiA foUoIoea 03.20S 

Cbaparral 4,80 

bell » 
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ClMnteeiB 231 

CbaraaltaicA 231.259 

fntida 231,238,242 

Characteristioa of the denert flora 33-42 

Cbarienton Mountains 6 

Cheilaothea 237 

fendleri 227 

myriophylla. .227, 237, 245, 246, 248, 251 

Tiscida 227,240 

ChefrantbodendracesD 74 

Cheiranthodendron 74 

Cheiranthus aaper 64 

Cheirostemon 74 

Chelone centranthifolia 160 

Chenopodlna moquini 184 

Chenopodiam album 179, 251 

oalifornicura 170,237 

firemonti 179 

mnrale 180,238.246 

spinosum 182 

Cbonopodiaoen 179 

Cbilopsia linearis 174,276 

Cblamydoooccus nivalis 233 

Chloris elegans 217 

Chloroji^iini pomoridianum 203, 260 

Chokaoherry 90 

Choriaantbe brevicomn 189, 237, 244 

perfoliata .• 189.259 

rljrida 189,22,236,270 

thnrberi 189, 251 , 255. 256 

onlaristata 189,257 

watsoni 189,259 

xanti 190,256,258 

CbrjRocoma graveolens 122 

Chrysopsis breweri 121,266 
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Coldenia hispid Isslma 162,276 
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palmed 163 

plicate 163, 239, 276 

Coleog3rne ramoslssima 93, 24 
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longifolius 120 
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Convolvulus longipes 166, 257 
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Crataegus arbutifolia 97 

Creosote bush 75,5 
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Kalmla glanca microph jll» 146,268 

Kellogjjia galioidei 118,266 

Koch, F.W 2 

plants colle< ted by 281 , 282 

Kochia araericana 183, 253 

caUfornica 183,241 

Krameria caneAcena 69. 45, 49, 52, 277 

parvifolia 69, 21, 49, 52, 275 
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pterocarja 165 

ramosissiroa 165 
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tridentata 93,277 
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54,139,235,236,213 
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Lathynis paluster 88. 273 

LauraceflB 192 

Lavender, sea 147 
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I.<ocality, definition of 10 
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Narrow-cone pine 221 

Nascent organs, protection of fiS 

Navarretia atractyloides 154 

breweri 153,274 

mattbewsU 153,250,253 

achottli 154,248,276 

MtiUba 153.154,257 

aetoalssima 154.276 

••(••iaisatu panctAta . . . 154, 247, 

249,253 

Tiscidala 154 

Nelson, E. S., plant collected by 275 

Nemaclados ramosissimus 145, 44, 248, 251, 26J 

Nemopbila macnlata 156,157,263 

menzieeii 157 

parviflora 157 

•patnlata 15C, 157, 267. 271 

Nemoseris neomexicana 145,247,249 

NetUe 195 

Nevada unt pine 222 

Nicolletia ocoidentalis 136.256 

l^icotiana attennaU 168,254 

bigelovii 168 

palmeri...^ 168 

trigonophylla 108. 22, 239. 245 

Nitrophila occidentalis 183. 23, 275 

Nofltoc verrucosum 233,242 

Nostocaceee 233 

Nothochliona parryi 227, 241, 244, 247 

Vy otaginacesB 177 

Nyinphicaceie 58 

Oak 197 

Obione confcrtifolia 180 

bymenely tra 180 

lentifurmis 181 

phyllostegia v. 181 

polycarpa 181 

torreyi 182 

CEnotbera 211,247,251,253,279 

albieanlis call fornica 104 

alvRSoides 103,252 

bistorta 104,234 

brevipee ....104,44,239.241,243,244,248 

ciespitosa 104,245,281 

californica 104.256,273 

cardiophylla. . .101, 231, 237, 247, 349, 281 

oonti»rta 104,254,257 

oontorta piibons 104,250 

dentata 105,250 

gauraflora 105,245,217.255 

grandiflora 105. 275 

bartwe^ lavandnluefolia 105, 278 

lavand ulaifolia 105 

micrantha 105,257 

purpurea 106 

rofracta 105.241.242,243,248 

scapoidea 104,105,243.248 

scapoidoa purpurancens 105. 235, 237, 

242, 244, 246, 248, 250, 252, 278 

strigulosa - 104 

Btrigulosa pubens 105 

trichocalyx 105.250 

xyl«carpa 105. 27u 

OleacesD •. 147 

Oligomeris subuJata 68 



Page. 

Onagraoen 102 

Onyobium densum 228 

Ophiogloesacen 226 

Opuntia 277 

acanthocarpa 112,242.277 

angusUta 112,245 

baailaris 112, 21. 48, 235, 236, 254 

bernardina 112, 234 

ohlorotioa 113,240 

eohinocarpa 113, 21. 45, 46, 40, 236, 276, 

277,278 
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biatrioina 114 

missouriensis 113,236,240,278 

oocidentalis 113 

parryi 118,242,243 

puloliella 114,279 

ramosissima 114,40,243 

rutila 113, 114, 244. 251, 254, 277, 270 

tessellata 114 

wbipplel 114,278 

Orchidaceie 200 

Oreobronia nevadensis 72,267 

pygniaea 72,374,286 

Oreocarya fiilvocanescens 164,283 

glomerata 164.276 

bolopten 164,249 

Ormosia 133 

Oruitbogalum ixioides 203 

Orobanchacese 174 

Orobancbe californica 174 

fasciculata 174 

Orocbaenactis tbysanocarplia 134, 269, 271. 282 

OrtbocarpuB 253 

lacems 173,276 

purpuratfcens palmeri 173, 275 

Ortbotricbum 281 

oupulatura 229. 234 

Oryzopsis membranacea 216, 237, 239, 252 

Osmorrhiza brachypoda 115, 250 
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lajvis 177 
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Oxyriadigyna 191 

Oxystylislutea 68,238 
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perfoliata 189,236 
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Palmer, T. S 2,8 
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cmsgalli 210.238,282 
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sanguinalo 216. 262 
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Parish, S. B 2,8 

Parish, W.F 3 

Parietaria debilis 195,240 



INDEX. 



313 



Page. 
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Peotocary^ liBearii 163. 243, 244, 248, 249 

penioUlAta 163,267 

MtOM 163,247,251,267 
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Ylolfteanina adnnca 09, 275, 282 

glabella 69, 264 

pinetormn 60 

premona 69, 250, 257 
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function of 13 
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brevifoUa *. 201 

draoonis arborescens 201 
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Zonal plants 16 
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PLATE I. 

Aquilegia pnbeacens CoyiUe. 

Fig. a^ sepal; h^ petal; e, stamlnodiam, enlarged 2 diameters The stmctnre 
terminating the stem is a flower whose sepals and petals have fallen, leav- 
ing the ovaries covered by the staminodia, the sty]«s and stigmas exposed. 
The main figure is reduced to four-fifths its natural size. Description ou 
page 56. 
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PLATE n. 

Aretomecon inerriami Coville. 

Fig. a, stamen, enlarged 6 diameters. The plate represents two bads, two flow- 
ers, and two immature capsules, one of the last haying attained its full size. 
Description on page 59. 
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PLATE III. 

Bry$imum aspervm perenne Wats. 

Fig. Qf sepal; b and c, petals; d, ovary and pedicel; e, stamens. Figs, a to 
are enlarged 3 diameters from moist specimens. Description on page 64. 
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PLATE IV. 

Isameris arharea glohosa Coville. 

Fig. a, petal; h, seed; o, d, and e, capsnle, petal, and seed of li&merU arharMk 
Nutt. Figs, a and d are enlarged 2 diameters. Description on page 67. 
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PLATE V. 

Arenaria campaota Coville. 

Fig. a, pair of leaves; h, sepal; o, petal; d, stamen; e, pistil; /, capsnle. Figs. 
a to/ are enlarged 5 diameters. Description on page 70. 
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PLATE VI. 

CeanotkuM pinetarum Coyille. 

Fig. a, capanle ; h and c, seed, viewed from either face and enlarged 4 diameters. 
The portions of the fruit seen on the main figure are mature capsules from 
which the upper portion and the seeds have fallen away. Description on 
page 80. 
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PLATE VII. 

Poientilla eremioa Coville. 

Fig. a, calyx, enlarged 6 diameters. Only a portion of the plant, in its winter 
condition, is represented in the plate. Description on page 95. 
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PLATE VIU. 

CEnothera xyloearpa Coville. 

Figs, a and h, seed, viewed from either face, enlarged 5 diameters. The seed is 
attached to the placenta by its narrow end, the broader end pointing toward 
the apex of the capsule. In fig. a the raphe and the point of insertion are 
shown. The nodding of the bad in the main figure is probably an individ- 
ual peculiarity of this specimen. Description on page 105. 
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PLATE IX. 

MentzeUa reflexa Coville. 

Fig. a, (lepaupcrute plaut; b, seed, eulurged about 15 diumotors. DeBcription on 
page 108. 
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PLATE X. 

Oroch(tnacti8 thynanocarpha (Gray) Covillo. 

Fi|j. o, aiitliodiuin ; h, flowor; c, style and Htignias; d, pappus scale; f, stamen. 
Fiir. a is enlarged 4 diameters; figs. ?>, c, and dj 8 diameters; and fig. e, about 
1() dinnieters. Description on page 134. 
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PLATE XI. 

Lepidoapartvm striatum Coville. 

Fig. a, flower, enlarged 2 dinmcters; 5, corolla, RtnnicDs, and style, enlarged 8 
diamet-ers; c, three stamens, and d, two corolla lobes, both enlarged about 16 
diameters. Desoription on page 140. 
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PLATE XII. 

BuMJeia ufdhensis Coville. 

Fij^. a, llowor; ft, corolla, split and viewed from tho inside, showing tbe sessile 

anthers; c, cnlyx, split and viewed from the inside; d, pistil; e, one-half the 

two-oolled septicidal capsule, viewed from tlie inside and showing the large, 

roughened placenta of tho missing cell; /, seed. Figs, a to e are enlarged 7 

diameters ; fig. f, 10 diameters. Description on page 149. 
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PLATE Xni. 



Frasera tubulosa CotHIo. 

Fig. a, flower; h, division of tbc calyx; c, division of tho corolla, viewed from 
within, showing tho tabular, transvorsely split, timbriate nectary; d, stameu; 
e, pistil; f, capsule; g, seed. The lettered tigures are enlarged 2 diameters, 
the main figure reduced to four-fifths its natural size. Desoriptlon on page 161. 
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PLATE XIV. 

• 

Navarreiia aeUmssima punctata Covillo. 

Fi^. rt, fruiting calyx; 6, i>istil; f, two corollji lol)CB and a stamon; <7, capsule, 
one valve and tlio Hcods removed, sliowiug two valves and the placental axis; 
e, seed ; / and y, loaves ; h and i, loaves of Sararrctia matthcicni. Figs. «, h, and 
careeularge<l 2 diameters from moist specimens; fig. d, 4 diameters; iig. e, 6 
diameters; tigs. / to i, 2 diameters. Description on page 154. 
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PLATE XV. 

Phaoelia perityloidea Covillo. 

Fig. a, portion of the corolla viewed from the inside; h, fruiting calyx, with its 

pedicel and capsule; c^ one-half of an empty capsule, viewed from the inside, 

showing the broad placental axis; d, pistil. Figs, a and bare enlarged 5 

diameters ; fig. c about 7 diameters ; and iig. d about 8 diameters. Description 
on page 160. 
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PLATE XVI. 

Cryptanthe recurvala Coville. 

Fijj8. a, b and c, iiuMet, viewed from tlio inner face, outer face, and Bide^rospoo 
tively, enlarged 10 diameters. Description on page 1G5. 

350 



i 



Contr. Nat. Herb.. Vol. IV. 



Plate XVI 



1 t- 



^ T 



k. 







B Mfvtl. ■*■■■* Ri^'f- 



CRYPTIkWHE. R^CUWJK^^ 



PLATE XVU. 

Mohavea hreviflora Coville. 

Fig. a, corolla, split at the sido and viewed from within, showing the throe- 
lobed lower lip with its palate, the two-lobed apper lip, two fully developed 
stamens, and throe rudiments of stamens; b, pistil; c, d, and f, seeds viewed 
from <litfereut points, the wing-like margin in d incurved. The main figure does 
not sufficiently express tlie bilabiate character of the corolla. Figs, a and b 
are enlarged 2 diameters; figs, o, d, and e, 5 diameters. Description on 
page 168. 
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PLATE XVIU. 

Boerhavia annulata Coville. 

Fig. a, flower ; b, perianth; split open and viewed from the inside, showing the 
three stamens; c, pistil; d, fruit. All the lettered figures are enlarged 2 di- 
ameters, the main figure reduced to four-fifths its natural sizo. Description 
on page 177. 
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PLATE XIX. 

Jtriplex tularenns Coville. 

Figs, a and b, fruiting involucres^ enlarged 5 diameters. Description on page 182 
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PLATE XX. 



SmroohaUa haiJeyi Coville. 
Description on page 184. 
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PLATE XXI. 

Fkylhgon»m luttolum Coville. 

Fig. a, flower auil its peilicel, cnlnrgnd 5 diainoton; I, pixtil, enlarged 10 
ton; 0, fruiting periacitli aud nutlet, oiilargod 13ili>iniuturg; d, vortical : 
of the Diitlet sliuwiug tlie embryo, euIari;Dd about IG (tininotera. Dcsc 
on page 190. 
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INDEX TO THE MAP. 



This index has been prepared to aid in locating on the map the places mentioned In yarlous 
of the report. The letters and numbers following each name indicate, by reference to 
"Uie same signs on the margin of the map, the approximate position of these places. Those 
•^^^m^u which do not occur on the map are mat ked by an asterisk (*). 



Pago. 
.Amargosa, or Amargosa Borax Works. F, 12 

^margoea River, or Creek E-P, 11-12 

Antelope Valley H,7-8 

Argns Mountains E-F,9-10 

Adh Meadows E, 12 

Ash Meadows Creek E,12« 

Bmkersfleld Q,6 

Heaverdam D,17 

Beaverdam Mountains C, 17 

Bennett Wells E,ll 

Benton B,8 

Big Cottonwood Creek E,8 

BlgCottonwood Meadows E,8* 

Big Horn Cailon D,10* 

Big Tree Cailon E,7* 

Bitter Spring E,16 

Black Cafion B,8» 

Bonndary Cafion D.ll 

Bnwery Spring E.IO* 

Browns Peak F,10 

Bnbbs Creek D,7* 

Bnnkenrille D, 16 

GajonPass 1, 10 

Gallente G,7 

Oallente Creek a.7-8* 

OallTlIle E,16 

OampCady H, 12 

Oafiada de las Uvas G-H,7 

GaiMbrake Creek or Ranch F,8* 

GastacLake H,7 

Oeno Gordo Peak D,9 

Charleston Mountains E-F, 18-14 

Oharleston Peak E,13 

Clark's sawmUl E,18* 

Colomdo BlTer E-1, 16-18 

Copper City Spring G,10* 

ComOreek E,14* 

Coao E.9 

Coao Mountains E,9 

Cottonwood Cafion D, 10 

Cottonwood Creek, White Mountains .... B. 8* 

Cottonwood Creek, Sierra Nevada E,8 

Cottonwood Springs E,14 

Crane lAke H,7* 

Crowder'sranch 1,10* 

Gryatal Spring E,9* 

Daggett H, 11 

£,9 



Psffa 

Darwin Mesa F,9» 

Death Valley C-F.^12 

Death Valley Cafion E, 10* 

Deep Spring Valley C.8 9 

Desert Range C-D, 14 

Devil Hole E,12* 

Dicks .Meadow, or Soda Springs E,8* 

Dutcher'scamp E,8» 

Eagle Borax Works E, 11* 

East Fork of Kaweah River E,7 

Farewell Gap E,7* 

Fish Lake Valley B,8-9 

FortTeJon H,7 

Frazler Mountain H,7 

Fresno County B-F,2-8* 

Funeral Mountains E-F, 11-13 

FumaceCreek E.ll 

Furnace Creek Cafion E, II* 

Furnace Jreek Ranch E, 11* 

Gold Mountain C.IO 

Gorman Station H,7 

Granite Creek B,(J* 

Granite Wells, or Spring G,10* 

Grapevine Cafion C, 10 

Grapevine Mountains, or Range C-D, 10 

Grapevine Peak D, 10 

Hall Cafion E, 10» 

Halsted Meadows D,7 

Harvey's ranch D, 8* 

Havilah F, 7 

Haway Meadows, or Haway E, 

Hesperia I, lO 

Highland Range B, 15 

Hockett Trail D-E, 7-8* 

Horse Corral Meadows D, 7* 

HotSprings E, 10 

Hungry Hill Summit C, 13 

Hyko Mountains, or Range B-C, 14-15 

Independence D, 8 

Indian Spring D, 13 

Indian Spring Valley D, 13 

Indian Wells F, 9 

Inyo County C-F, 7-13* 

Inyo Mountains, or Range C-D, 8-9 

Jackass Spring D, 9* 

Johnson Cafion E, lO-li* 

Johnson Creek .' H, 7* 

Juniper Mountains B,^^ 
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..D-E, 9-7 



Jnnlper PlaWan 

Kane Flat 

KearsargePMS D, 8 

Keelw E.» 

KecaL'ouMiV^"^' ".'".'..'. F «.*-»• 

KernRlv«r IMJ.M 

Kem River LaksH K,8* 

KernvUle P.8 

Kings River C-E.5-T 

Kings RlwrCailiin 0,7* 



Leach P.>lni. Volley F.ll 

Mn''"nc".mlj- '."."-■"a a.■IS-i(l• 
IJlllle Cottonwood Creek — E.B* 

Little Oweiu Lake I*".* 

Lone Pine D.* 

Lone Willow Peak ....^. Pio* 

LoneWnioirSpTiDg. P.IO 

Lone Wlllnw Tanks P. I** 

Long Valley P. "• 

Lo« AngelHCoantr ... H-l.I-a* 



Ljfon] 



LyUeCrpek 


...-I.H-IO 














M^-rrfaRU-,T 

Mesqnlle Spring 
Mesqulte Valley 

Mesqulte Well 

MUl Creek Gallon 


E,9» 

B-C,3-(l 

F.ii- 

.... E.Il 

..n-E,»* 
















Hobave River 




Mormon MniiataHu 


B-C" 








C.9 



Mount Whlmey of Whitney Peak D,8 

Muddy Moiintilus D-E, IS 

Muddy HlVL-r, orCrtek D-E, I5-ie 

Noctl), or West fork ot Kern River.. . . D-P. 7-8 

0:isls Vi.ll^y C-D.ll 

Oluuiha E.B 

OlcotlPeak. F.14 

Overton.. ., .., D, 1« 

Owens Lake d-e.b, 

Owens Rlvar ,.U-D.7-H 

Owens v.iliry nir ('nirNalilv-erValloy 0-0,6-6 

Pahranngat Mountains, or Range B-C-H 

Pahranagftt Valley B-C-11 

Paliroc Mountains...... B,1B 

Paliroc SprUtf „ B,1B 





P«««. 


Pahminp Valley 


B-F.ie'it 








..0-P 9-1 


Pstiimlnt Pnsii 


E.IO 


Panamlnt Valley 


...E-P. 10 








B.IO' 




















.P-Q.0-7* 










Ke-lMn.!-" ^' 


.... LMC 










Renting SprtngHMountalnK. 


...E-F.12 


Restiog SpiiiiKB Vttllay 


...B-P.IS 






Sl.Gorg-. 


..... P. IT 


St. Joe 


D,lfl 


St. TUom-is 


E.I« 








P. II* 


San Bernardino. 


..... LH> 




.F-I.B,!*- 






.San Bernardino Valley 


i,»-n> 








Santa Clara Valley 


.-.B-C 1T» 




P.l! 




...C, 10-11 


Searles's, of Searles Borax Works. 


P. 10 










Sierra Uebre. or Sierra de la Uebr 


e....H,7.8 




..A-H,S-« 














,-....,.1. ,,r M^isLForkot KemBlTer 


..E-P.7-8 


■•^■■■'■■"■i""'-'"^ 


H.W 


























TcioiiCifion 


...G-H.T» 


Tejon. or TeUatbapi, Mountains ... 


..a-H.M 


TeJonPasB 


....0-H.T 














Tlmoahuie Mountalna, or Range.. 


....B-C IS 


Towner's, or Indian Spring 








Tulare. 


..... E.B 
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Tule Cafion c,9* 

Tule River E,5-7 

Tiile Wells E,ll* 

Twelve-Mile Spring E. 12* 

Vegas Ranch E,14 

Vegas Valley E,14 

Vegas Wash, or Las Vegas Wash E, 14, 15 

Ventura County H-I,6,7* 

Victor H. 10 

Virgin River C-E, m-l8 

Visalia E,6 

Walker Basin F-G.7.8 

Walker Pass F,8 9 

Walker's ranch.^ E,8* 

Watkin's ranch E, 12* 

Waucoba Canon C,fl» 



Page. 

Waucoba Peak... C.9* 

White Chief Mine i E,7* 

White Mountains B-C,8 

White Mountiiin Peak B,8 

Whitney Creek E,8» 

Whitney Meadows E,8» 

Wild Rose Cafion E,10* 

Willow Creek D,9^ 

Willow Creek Cafion D,fl» 

Willow Spring H,8 

Windy Gap F,10,ll 

Winter's ranch, or Pahrump Spring E, 18 

Wood Cafion D, lO* 

Yosemite Valley B,6,« 

Yount's ranch E,18 



